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FOREWORD

I

Daring the last several years institutions of higher education have experi-
enced growing financial stress, changing attitudes of students. and educators
alike, afid new demands by society on the educational system As the Nation's
Most important source of bask' research and scientific manpOwer, our unlyerst,
ties and colleges are the subjects of many studies undertaken by Federal. and
State.Government officials and priyate, organizations designed to assess the
general state of health of these institutions and to de'velop policies that will
ensure their stability

One area of major concern to university administrators is the decline in
Federal support ofspansored research During the sixties sponsor"ed research,
particularly on Federal projects, became an integral part of academic activities,
and university staffs were expanded to meet the needs of Federal programs
,"Y ith the recent.cecpne in Federal funds, universities are ,experiencing difficulty
in retaining those highly qualified.scientisti" and engineers and, in some Gases,
have been forced to dip into nonresearch budgets to maintain their research
capabiliti6s

This study contains analysis of trends in the level of university research
expenditures in the sciences and engineering/by source of funds and other

, characteristics from 1964/Aprough 1973 prior lepOrts In this series contained
analyses of both expridtt,jcire andmanpower data and were published under the
title Resources for Scientific Activities'at Universities and Colleges. Beginning
with this report, data on university and college R&D expenditures Yyill be
published separately from those on scientific ,and technical manpoWer Studies
of academic R&D activities comprise a'n intemal part of NSF's continuing
program of periodic surveys de,signed to produce infOrmation on the scope and
character Of the ,Nation's investment in science and technology. Under this
program all major sectors of theetonomy are covered, including industry,

A government, independent nonprolir organizations and institutions of higher
education

The Foundation is grateful to officials of untvQrsities and colleges for their
cooperation in the survey which resulted in an institutional response rate of .92
percent and participation by all of the 100 largest R&D perf` ers

The report was prepared in the Division of Science ources Studies,
Charles E Falk, Director

July 1975 /

H Guyford Ste/Cr
Director
National Science Foundation



general notes
t

, R&D expenditure data presented in this-repOrt refer tOlseparatelybudgeted
research and development in the sciences and engineering and exclude
departmental research experfclitur6 which are analyzed separately as 2art
of the instructional programs of universities and colleges Exclude! is

--research performed in the-arts and humanities

Separately budgeted research ,and development includes all fuAcN.expended
for *to/Ales .speeifically organized to produce research outcomes and
commissioned by an agency either external to- the institution/or separately
budgeted by an organizational unit within the institution

Departmental research (nonsponsored research) is "personal" or "facujty"
research supported by General Funds of the department as a specifically
assigned, departmentally planned, of mutually understood part of the faculty
membersiotal activity

Current expenditures includes all expenditures made by the institution during
the reporting period from both the unrestricted current fund and the restricted
current fund Included are direct ant, indirect costs Dir'ect costs include the
salaries and Wages of those working on a research project, expenditures for\
small. equipmenr items, materials used, and other expenses specifically ,
identified with the project Indirect costs are those incurrea by an institution
in implementing and supporting.the entire research project, including "un-
reitribursed indirect costs"'
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9 iv

a The term expenditures differs troen the
tons , whith reflect actual awards of tun
fiscal year (,duly 1 to. June 30) regardless
spent by recipient institutions (See Federa
and Selected Nonprofit Institutions, Fiscal

Statistics shown in this report may not ad
rounding

All percentage changesp trend statistics r

Figures shown in this report for fiscal yea
universe totals for s6entitic and engineer
the surveyed institutions responded Ind
performers Estimates for nonresponde
account for less than-3 percent of the R&D

Unless constant dollars are Specified, d t
of current dollars

Additional information. concerning surv:
Ronald Biggar (202-2$2-7790), Division of
Science Foundation, Washington, D C 20

acknowledgments
This report was prepared in the Univ

Studies Group by Ronald Biggar assisted
conducted and the report written under the
Director William L Stewart, Head of the
provided guidance and review
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The term 'expenditures.' differs, from the Federal accounting term ;obliga-
tions-, which reflect actual awards pf funds by the reporting agency duringa
fiscal year (luly 1 to June 30) regardless of when these funds were actually
spent by 'rectpient,eistitutions 4,See'Fedetal Support to Univer&Ines, Colleges,
end Selected Nonprofit Institutions, fiscal Year 197) (N5L

' e
Statistics shovi,n in this.report may not add tootals or subtotals because ot
rounding -. .
All percentage changes in trend statistics'represent compound annual rates'

.
Figures shown en this rept.), for a year 1973 R&D expenditures represent
universe total; for'seientific and engineerinediscipinies Over 92 percent ot
the surveyed institutions responded including all of the 100 largest R&D
'performers Estimates for nonrespondents and nonsurveyed institutions
account for less than 3 percent of the R&D total

'Unless constant dollars are specified, data shown in this report are in telms
ofcurrent dollars

Additional information concerning survey results should be addressed to
Ronald Biggar (202-282-7790), Division of Science Resources Sturtftes, National
Science FoundationWashington, D C 20550

*

acknowledgments
This report was prepared in the Uniyersities and Nonprofit Institutions

studies croup by Ronald Biggar assisted by James Hoehn The survey was
conducttd and the report written under the supervision of Richard Berry, Study

entectOr William L Stewart, Head of the R&D -Economic Stip:4es Section,
provided guidance and review.
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H1,6HLI.GHTS

'" Between 1972 and 1973: 1 &D expenditures in the scierces and engineering
increased 10 'percent an amount considerably higher than the rate of
growth repotted during the prior two years and more than three times the
percent increase for 1974, as indicated by prelimqary tabulations from the
1974 survey 1

The 1973 total represents an increase ofi6 percent in constant 1967 dollars 2
This was significantly higher than the 2-percent annual growth in constant
dollars experienced in the 1970-72 periotiltYne of the major reasons for the
increase was a 7-percenttionstant dollar growth in Federal R&D support from
1972 to,1973 compared with a 1-percent annual increase rn the earlier period

' Basic research, despite a 2-percent increase between 1972 and 1973, declined
as.a percent of total separately budgeted academic R&D expenditures from
the 76 percent reported in each survey from 1964 through 1972 to 70 percent
in 1973 In tonstant 1967 dollars, basic research. dropped 2 percent from the
1972 total In contrast, applied research and development increased 30 per-

' cent and 53 percent, respectively (26 percent and 48 percent in constant
dollars, respectively) Increased support from .Federal, State, and industrial
sources for R&D activities aimed at finding Solutions to speciific problems,
contributed to the larger rates of growth in the areas'of applred research and
development

Over one-half of all academic research is performed in the life sciences
Between 1972'and 1973, sucliresearch increased 12 Krcent, second only to a
14-percent growth in the social sciences The physicalsciences increased only
2.percent during this period which, in constant dollars, resulted in the only,
decline among the major field categories

1Prelimmary 1974 data, published ri National Sciefice Foundation, Science Resources Studies Highlights,
'Separately Budgeted Acadenr R&D-Expenditures Decline in Real -Terms in FY 1974" (NSF 75-306) (Washington,
D C 20550 April 21 1975) Ndditional date for 1974 may be obtained by contacting the Division of Science
Resources Studies, National Science Foundation, Washington. D C 20550 (202.282-7790)
21n the absence of a reliable R&D cost index, the gross national product (GNP)inlplicit price deflator was used
to convert R&D expenditures to constant 'dollars The.CN? deflator includes'the effects of the price change's of
all Roods and services in the ecrocny and. thefefore can only indicate approximate changes in costs of inputs
specifically related to R&D performance

.

S

Public universities and colleges reported i
and development totaling 11 pd&ntbet
8-percert increase in private institutions.
stantially higher in public institute while
reductions from local governments, fbunda
institutions' own funds.;

The top 100 R&D-performing universities
of both total and Federal R&Dfunds in th
declined steadily since a high of 90 pert
goYernment support was least concentrated
largest R&D performers while all other...sour
percent

In the 1964-73 period, institutions granting
accounted for approximately 98 percent of
in the academic sector. More than one-h
doctorate-granting institutions was in the
doctorate-granting institutions was less c
ranking first with 28 percent of the tota
sciences, each accounting for an additional

Capital expenditures for scientific and eng
-declined 18 percent between )972 and 1
percent, while all other sources combined
19 percent Since 1968, when capital exp
outlays have declined 9 percent per year in

R&D expenditures in university-administer
Development Centers (FFRDC's). totaled $
more than the $764 million reported in
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the accounting period from sponsors who made no stipylations



enditures in the sciences and engineering
unt considerably higher than the rate of,
two years, androre than three times the
fated by preliminary tabulations from the

lise of 6 perc4nt in constant 1967 dollars 2
the 2- percent annual growth in constant
period One of the major reasons for the
ollar, growth in Federal R&D support from

rcent annual increase in the earlrer period

increase between" 1972 and 1973, declined,
dgeted academic R&D expenditures from
Nev from 1964 through 1972 to 70 percent
!asic research dropped 2 percent from the
earth and development increased 30,per-
(26 percent and 48 percent in constant

ipport from Federal, State, and industrial
at finding solutions to specific problems,
owth in the areas of applied research and

earth is performed in the life sciences
ch increased 12 percent, second only to a
nces The physical sciences increased only

in constant dollars, resulted in the only
tories

i L
s ..-0.

%ice Foundatipn. Science Resources Studies Hoghltghts,
Kline in Real' Terms in FY 1974 (NSF 75 306) tVsastrington,
4 may be obtained by contacting the Division of Vsence4

fs

iggton, D C 20550(202.282-7790)

national product (CNP) implicit price deflator was used
CNP deflator jncIpcles the effects of the price changes of
.14 only indicate Lpproximate changes in costs of inputs

2
VII

.
Public universities and colleges reported increases id expenditures for research
and development totaling 11 percent between 1972 and 1973, compared to an
8-percent increase in private institutions. All sources of support were sub-'

stantially hi6er in public institutions while privaste institutions suffered sharp
reductions from local governments, foundations and health agencies, and the
institutions' own fiinds.3 ,

The top 100 R&D-performing universities in 1973 accounted for 83 percent
of both 'total and Federal R&D funds,in the academic sector. This share has
declined steadily since a high of 90 percent was ,recorded in 1970. Local
government support was least concentrated, with 66 percent going to the 100
largest R&D performers while all other sources ranged from 76 percent to 86
percent.

In the 1964-73 period, institutions granting doctorate degrees in the sciences
aLLounted for approximately 98 percent of all research performed each year
in the academic sector. More than one-half of SII research performed by
doctorate-granting institutions was in the life sciences. Research in noin-i
doctorate-granting institutions was less concentrated,, with social sciences
ranking first with 28 percent of the total, followed by life and physical
sciences, each accounting for an additional 21 percent.

Capital expenditure's for scientific and engineering facilities and equipment
declined 18 percent between 1972 and 1973. Federal support declined 13
percent, while all'othpr sources combined redu,ced their capital funding by
19 percent Since 1968, when capital expenditures peaked at $1.1 billion,
outlays have declined.9 percent per year in constant dollars.

R&D expenditures in university-administered Federally Funded Research and
Development Centers (FFRDC's) totaled $817 million in 1973, or 7 percent
more than the $764 million reported in 1972. Engineering and physical'
sciences accounted for five-sixths of total R&D expenditures.

'Institutions' own funds refers to expenditures from unrestotted accounts, including funbexpended during
the accounting period from sponsors who made no stipulations as to how the funds were to used

13
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INTRODUCTION
. .

This report presents"the results of the National Science Foundation's ninth
Survey-of Scientific ActiAties of Institutions of Higher Education in fiscal yeal=
1973; It also, contains preliminary estimates for total R&D expenditures by
universities -and colleges airing fiscal year' 19 4, which are based on early
return3 from the 1974 survey 4 Conducted ann ally since 1972, the surVey, of
institutions of higher education collects data on current and capital elpepdi-
iures for research,developrnent, and instruction in the sciences and engineering.

The survey series was instituted in 1954 to assess the overall eff4tiveness of,
ongoikg Federal R&D effOrts to strengthen science and tecSnology. in
universities and colleges, The information assists the ,Natiohl Science
-Foundation' in fulfilling its responsibilities in,supporting scientific research at
academic institutions ancl'in the formulation :of, recommendations on national
science policy in keeping with' the National Science Foundation Act of 1950 and
subsequent amendments

The 1973 survey was eonclitcted by .questiOnnaires sent to all universities
and colleges that grant doctorate or Master's degrees in the ,sciences or I
engineering and all other academic -institutions believed to, have\,R&D
experidrtures of 160,00013r more Figures showri in this report represent universe
totals for Science and'engineering; estimates accounting for 3 percent of the
separately budgeted. R&D ,fotal were made for all nonrespondentgo' and

4See footnote 1,page vii

nonsurveyedi institutionsOver 92 percent
sponded, includirig all of the 100 leading univ.
performanse.

Several changes were made from prior
collected On an annual basis, beginning in
cycle established between 1964 and 1972. Th
research and development only and exclude d
in the. sciences and engineering. Section
departmental research Total.research and d
first time'in 1973 by field of science Earlier

' field of science.

The following principal characteristics o
in this repOtt. Source of funds; distribution a
R&D activity (basic research, applied researc
are grbup by highest degree granted, type of
ranked by total and Federal R&D expenditure
institutions Separate data are summarized
and bevelopment Centers (FFRDC's) adminis
Also included are separate chapters dealin
instruction and departmental research in th
regarding scope, coverage, methods of esti
are presented in the technical notes in appen
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norisurvey.ed institutions. Over 92, percent of the surveyed Institutions re-
sponded, including all of the 100 leading universities in terros of volume of R&D
performance

Several changes were 'nape-from prior reports R&D expenditure data were
collected on an annual basis, beginning in 1973, rather than on the bieniAl
cycle estabhshed between 1964 and 1972 The data are for separately budgeted
research and development only and exclude departmental research expenditures
in the sciences and engineering Section III deals with instruction, and
ddpartmental research Total researd and development was collected for the
first time In 1973 by field of science Earlier studies only collected research by
field of science. .

The folloWing principal characteriStics of R&D expenditures areexamined
in this repOrt Source of funds,distribution among fields of science, and type of
R&D activity (Liasic research, applied researcharid.developmerit). Institution§

are group by highest degree granted, type of control.(public, private, etc.) and
ranked by total anfl Federal R&D expenditure size, with subtotals for every ten
institutions Sepaiate data are summarized for 23 Feder011y Funded Research
and Development Centers (FFRDC s) administered by universities and colleges.
Also *Includ6d are separate chapters dealing with capital expelithtit nd
instiktion anddepartmental research in the sciences and engineering Dew
regarding, scope, coverage,, methods of -esticnating, and limitations of the data
are presented in the technical notes in appendix A ,

15
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Characteristics of separately buddited R&D expenditures in universities addcaeges:

Total R&D expenditures '= 52,533 million4
of_dollarsi

1:
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Total R&D axpenditunia = $2,933 million
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Section I. CURRENT R&D EXPENDITURES IN THE SCIENCES AND ENG

P

gfr

During 1972-73, R&D expenditures at universi-
ties and colleges increased 9 7 percent, while the
average rate was S 6 percent during 1968 -72 and .
13 9 percent during 1964-68 In 1973 academic
R&D expenditures reached 52 9 billion 10
percent Mover 1972 The impact 'of this increase
over the average growth in prior years is somewhat
dampened by the preliminary results of the 1974
survey which pointrto a sizable drop in the groC,vth
rate to 3 percent.5 Basic. research expenditures;
which averaged 6-percent annual growth between
1970 and 1972, and 2 percent in 1973, show a 5-
percent Increase in 197 to 52 1 billion A signifi-
cant factor in the small merease in total R&D

p
.Acsiarnic RbD axpanditures and other economic -;

f. , " F 41
.- .

flkaresati

INV if 11 II *7 'la IS '70 , 'P71 *72
.,..

SOuoies. Darsrorest IN Comoal-,101losil kiwi Founasisi. ,'
old Me al Maws& .

1

.73

'expenditures for 1974; compared with basic
research, was the separation of MIT s Draper
Laboratory (primarily involved in development
projects) from the academic sector into the°
iridependeqt nonprofit sector

Over the last decade, several significant changes
have occured to academic R&D patterns when
viewed in a national perspective and compared
with other economic variables

The academic sector s share of national R&D
expenditures has increased from 7 percent to 10
percent

National R&D expenditures as a percent vif the
gross national prodpct (GNP), declined from 3 2
percent in 1963 tp 2 4 percent in 1973,

Acade is research.'as a percent of total higher:
edukati n expenditures has also dropped trom
13 pert nt to 10 percent

.
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Current expenditure., fol research Ad develt43-
ment6 in universities and cblleges amounted to
$2 9 billion or 10 pecent,bf total R&D spending by
all sectors of the econorrty in 1973, up 10 percent
from 1972 From )1%4 to 1973, R&D expenditures,
increased from 51 3 billion tp 52 cibillion, or at an
annual rate of 1Q percent When converted to
constant 1967 dollars to discount inflation, how-
ever, annual R&D growth averaged only 6 percent

.
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411- R&D EXPENDITURES IN THE5CIENCES AND ENGINEERFNG
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expenditures for 19'4, compared with basic
research', was the separtion of MIT s Draper
Laboratory (primarily involyed in development
projects) from the acadbmic 'sector into the
independent nonprofit sector

Over the last decade, several significant changes
have occured to academic -R&D patterns when
viewed ma national perspective and compared
with other economic variables.

The academic seqpr's share of national R&D%
expenditures has increased trom percent to 10

.percent 7

'National R&D expenditures as a perceni ot the
gross national Prbduct declitied from 3 2
percent 10..1963 to 2-4 percenfin 1973

Academic researcEcas a percent pi tot4i higher
educatkon expenditures has also dropped from
13 percettk to 10percent

Source of Funds

Current expenditures for research and ilevelop-
ment6 in universities and colleges Alounted to
52 9 billibn or lb percent of-total UP. spending by
all sectors of the,ecormmy'in 197;3, up 10'percent
from 1972 From' 1964 to 1973, R&D expenditures
increased from $1 3 billro4 to $2 9 billion, or at an
annual rate of 10 percent When converted to
constant 1967 dollars to Miscount inflation, how-
ever. annual R&D growth averaged only 6 percent,
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`dilations in the level of Federal sponsorship
was mainly responsible fos the R&D growth
patterns at universities and colleges in the 1%4 -'3
period The substantial,grp%,,,th of Federal funding
(14 percent between 1964 and 1968), its subse;
quent Curtailment (4-pertent rowth in the 1968-72
period). and itS current. iecoverV (11 percent from
1972., tp 1973) account for most of the major

'flUctuations
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in 19'3 th4Jederal Gos,ern.ment's share df R&D financing amounted to 70
percent of the total, down from a high of 74 percent in 1966 Non-Federal
support consisting primarily of ifistitutions on funds and State government
support, increased in each period, but not enough to oftset major fluctuations
in Federal funding From 1968 to 1972, rton-Federal R&D funding recorded a
10-percent average growth more than double the:Federal rate

.11

was significantly above the 6 percent increase reported from non-Federal
In the 1972-73 period the incirease in Federal R&D funding of 11 percent

.sources Adverse de%,elopments.rn the stock market and increasing operating
costs have contributgd to a substantially reducenrowth in Ri?',,C) support from
pritale foundations, oruntary lea Ith agencies, and universities own funds
Far) supportfrom these sources increased 2 percent in the 1972-73 period,
compared with annual rates of 8 percent and 13 percent, respectively, between
1970 and 1972 Industry and "other sources:. including individuals and
societies together increased their rate of support 10 percent over 1979-72
lovely Anpual growth in State government R&CC support has dropped 'steadily
from a high of 13 percent betvrieen 1968 and 1970 to 8 percent in the 1972-73
period

21
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Type of R&D Activity
.

A

4

Uniersities and colleges are If le largest pertOrmers of basic research in.the
economy, accounting for $2 1 billion, or 54 percent, of the U. S total in 197'3
Growth in ba'sic research performanc& however, has slowed considerably in
recent years 7 For example, between 1964 and 1968 university bisic research
expenditurei expanded at a 13-percent annual,rate, this growth 'dropped to 5
percent annually in the 1968-72 period and increased only 2 percent from 1972
to 1973.1n constant 1967 dollars basic research declined nearly 2 percent in the
1972 -73 period

Applied research as shown a 'significa cent .annual growth for
1972-73 This sharp increase from the 8-perce t annual rate established between.
1968 and 1972 primarily reflects increased ap led research in the environmental
and life sciences and a shift in emphasis toward the.practical application Or.
available technology

I ,i4,-ir
Development expenditures also increased dramat 11y-between 1972 and

1973 up 53 percent to $170 million Nearly on h )4b f this amount was
concentrated in the Charles Stark Draper Laboratory 'vision of the Mass'achu-
setts Institute of Technology
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Total and Federal REtD ex spenditOrettat universities and colleges, by field of N
science, FY 1961-73
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4

Field of Sciehce

1

, /Another significant aspect of cad mitt R&D expenditures is their heavy
Orientation toward the life scrence vy ccounted for 5. percent of such

A expenditures ,in 1973 The Federal Qop nment s share of academic R&p
expenditures in the life sciences ranged libm a high of 70 ercent in 1968 to a
low of 66 percent in 1972 Ranking next in terms.of,volum of expenditures was
engineering with 14 percent Federal support was most h vily concentrated in
in the physical sciences, accounting for 82 percent of the total

Although total R&D.expenditures in universities and colleges increased 10
percent from 1972 to 1973 tri terms of current dollars, this rate of growth varied
significantly among fields of science The social sciences experienced the
largest increase, 't5 percent, over seven times the 2-percent growth recorded by
the physical sciences The Me sciences ranked second with a 12-percent annual
growth, followed by a 10 percent growth in. engineering In. constant 1967
dollars the soc ial lences actually increased 10 percent, compared with a
1 percent decline in the physical sciences

26
7
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Within the life sciences, biological research
(including agmulture) had a 13-percent annual
growth rate between 1970 and 1973 compared to a

5-percent increase in the clinical medical sciences
Biology, therefore, increased in its share of life
science R&D expenditures from 46 percent in 1970
to 53 percent in 1973 Non-Federal sources of
medical R&D expenditures increased 1'0 percept
per year between 1970 and 1973, while a 14--
percent R&D growth rate of non-Federal funding
occurred in the biological sciences

Marione
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Another significant change since 1964 has been
the substantial increase in social science R&D
expenditures From 1964 to 1968 research and
deNlOpment in the social sciences Increased 20
percent per year DIklines mother soctal science
research, and also in poli4tical sciences, resulted in
near-zero _growth between 1968 and 1970 Since
1970, however, sharp increases in other socials
science research, sociology and political science,
have led to an, 11-percent groWth from 1970 to
1972 and a 15-percent growth from 1972 to 1973

RI&D expenditures at universities end colleges In the
social sciences, FY1964-73
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Another significant change since,1964 has been
the substantial increase in -social. science R&D
expenditures From 1964 to 1968 'research and

.development. in the social sciences Increased 20
percent per year 'Declines in other social science

, research, and aKo in political sciences, resulted in
. near zero growth betWeen 1968 and 1970 Since

1970, however, sharp. increases in other social
science research, 'sociology and political science,
have led to an 11-percent growth from 197,Chito
1972 and a 15-percent growth'from 1972 to 1973
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Re D expenditures at unitrersities and colleges in the
sociit sciences, FY 1964-73
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Re;eareh and development in ithe physical
sciences increased 5 percent annually in the'
1964-73 period the loWest rate Of any major
science field In constant1967 dcllars, the amount
of physical science research performed in 1973
was less than 1966 levels Physics grew 4 percent
annually -from 1964 to 1973, or 0 4 percent in
constant 1967 dollars, ,Ortly ,"other physical
sciences," consisting mainly of multidisciplinary
research, grew at a rate compatable' to the 11-
percent average growth of all R&D expenditures 4n
the academic sector
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Type of Control private institutions increased 10 percent in the
1972-73 period, comptired with a 12-percent in-

% crease impublic institutions
Publicly controlled universities and colleges

accounted for 61 percent ot total R&D expendi-
tures in.the academic sector in 1973, an amount
slightly over their 58-percent share in 1968 R&D,
expenditures reported by public institu1rons in-
creased 8 percint annually, more than double the
4-percent annual growth for private institutions,
during this 5-y ar period In constant 1967 dollar
public Institut ons increased their R &D prckrams 3
percent an ally, while private institutions
recorded a 4-percent decline This increased
growth and concentration of R&D ctivilies irr
public insti tions parnaril\c, reflects the influence
of. largeSta e univeNities, 65`of wh,tCh are among
the top 1 institution's in the country in terms Of
R&D expenditures

The Federal Covernment supplied 79 percent of
the R &1 funds used by private institutions,

r t- r

public control Federal R&D expenditures in

1014 4a,2

R&D atpendltures In-the SCif11C441
public and private unlverzWas and =gips; Pr1968-71

19el . ;IVO

seiod on GNP impielt eckels9sW.
SOURCt: Nation MionosFoundedois.

-r
.1973
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Type of Institution

. .
'Since doctorate-grantmg institutions accounted

for 98 percent of all academic R&D expenditures,
the distribution of these expenditures by source of
funds Or field of science is almost identical to that
ot all institt.itions- The dominant feature of the
distributional pattern between the master's and
bachelor's-level IristitutiOn3ts as follows
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Type of I nstittitiori

Since doctorate granting institutions accounted
for 98 percent of all academic R&D expenditures,
the distribution ot these expenditures by source ot
tunds or held ot science is almost identical to that
of all institutions The dominant feature of the
distributional pattern between the master's and
bachelor's -revel institutions is as tollows

- The tederally tinancd share O R&D expendi-
tures amounted to 80 perceit in bachelor's-

granting institutions and 65 percent in master s-
granting icistitutions

Lite sciences accounted tor less than 25 percent
ot total R&D exPenditilres in nondoctorate-
granting institutions since medical schools are
associated with doctorate-granting institutions

The social science's accourlt for the largest share
of R&D exRenditures in both master's and
bachelor s-granting institutions, followed
closely by the physical and lite Sciences

Institutions not granting science degrees al-
located three-tifths ot their R&D expenditures to
tile environmental sciences Virtu'ally all of thrs
environmental research is. performed at Went-
worth Institute under a contract with tlfie)m,
Force invoking the design ot rocket systems to
measure atmospheric conditions

, . .."'
s

Current R&D expenditures at universities and colleges, by field of science,a.nd
type of institutioet, FY 1973. .
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Geographic Distribution

Institution& in the Middle Atlantic States al-
located more money $531 million to research
and development than dsd those in .other, geo-
graphic divrsions The Pacific States ranked second
with $529 Million and experiencedthe most rapid..
groWth rate of any division from 1966 to '1973
Since 1966 the Pacific States have grown at an
annual rate of over 10 percent In contrast, the
'vliddle Atlantic States have grown at the slowest
rate during this 'period 6 percent The East South
Central States, however, led the Nation with a 20-
pert. ent grywth in R&D activities in the 1972 '3
ptriod The follow ink, tabulation shows the percent
change for this period for all divisions

.[)1% mon
Percent change

1972-71

a st South ( entral
Par ItEc

South Atlantic

19 7

14 7

119
E,WI-North entral 11 1
\A est ( entral 10 8
Middle Atlantic 10 1
Mountain 98
New E ngland 19
%Nest North( entral 1 8

32
t

4,

Geographic distribution of total R&D expenditures
engineering at universities and colleges:

Total: $4934 million
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Geggraphic distribdon of total R&D expenditures in the sciences and
engineering at universities and colleges! FY 1973

Total: $2,934 million
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The' 10 leading States in terms of academic R&D performance in the
sciences and engineering accounted tor three fifths of all R&D activity in the
academic sector This proportion has remained relatively constant since 1%4,
but there weft. significant changes among the leading States Since 1970,
California, the leading State, substantially increased its share of total while
Pennsylvania, Massachusetts, and .Ohio declined in relative importance
Institutions in North Carolina reported the largest Increases of any of the leading
States from 1'472 to 1973, with 24 percent

4

Distribution of total R&D-ow44,nditures in the sciences and engineering at universities and colleges
in 10 leading States: FY 1964-73

(Dollars in millions)
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,
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Concentration of R &D Expenditures

Academic research flcl development is heavily concentrated in 100 leading
institutions In 197-3 R&D\expenditures in these institutions increased 10 percent
over 1972 and accounted for 83 percent of both total and Federal R&D funding
in the academic sector Between 1%6 and 1970 these 100 leading institutions
increased their proportion of total R&D expenditures from 87 percent to 90

.percent Since 1970 this proportion has declined steadily Growth rates up to 20
percent were reported bN 63 institutions, while 20 institutions reported increases
greater than 20 percent, another 17 institutions reported declines in R&D
expenditures The median percent change for the 100 largest R&D performers
was 9 percent

Concentration of R&D expenditures in the sciences and
engineering at top rankingInstitutions, FY 1973

Tit* ZFercesti

ea 60 40, 20 0 0

r

Worst--
20 40 to so 100

Top 20

Top 40

,T0A

'Top 130

Top 100

SOURCE: tisSonal StierictFoundatiori.

1'



.
1

Section II. CAPITAL EXPENDITURES FOR RESEARCH, DEVELOPMENT
INSTRUCTION IN THE SCIENCES AND ENGINEERING

The expansion in enrollment in the sciences and
engineering in the early sixties and the greatly
increased scale and complexity of scientific
activities during the past decade resulted in
relatively large outlays for facilities and equipment
by academic institutions between 1964 and 1968
Since 1968, however, reduced federal support,
increasing interest rates, and a leveling off in
enrollments has resulted m sharp reductions in
expenditures for facilities and equipment Capital
expenditures for scientific activities at universities

Capital expenditures for research. development, and *
instruction in the sciences and engineering st universities

and colleges. FY 1164.73

SI Ilmod on UP Implicit pia denster
SOURCE: Notional ScionctFounciation.

1972 tan

and colleges totaled $846 million in 1973, far
below the $1 1 billion spent in 1968 In constant
1967 dollars the 1973 expenditure level was nearly
$400 million below the capital acquisitions re-
ported in 1968

Universities and colleges rely principally upon
their own resources for the financing cif facilities
and equipment in the sciences 'and engineerirl
,This is especially true during 1968-73, as Federal
support declined nearly 8 percent annually In
197 non-Federal support accounts for 73 percent
of capital funding

The distribution of capital expenditures by
broad field of science was similar to that of current
expenditu7'es The life sciences accounted for 58
percent of the total in 1973 up substantially
over the 44-percent share reported in 1964 In
contrast, engineering dropped from 14 percent of
the total in 1964 to 7 percent in 1973 Federal
support is also becoming increasingly concentrated
in the life sciences up from 61 percent in 1964
to 71 percent in 1973 with the remaining
Federal funds primarily in the physical scte&es
and engineering
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and colleges totaled $846 million in 1973, far
below the $1 1 billion spent in 1968 In constant
1967 dollars the 19'3 expenditure le;e1 was nearly
$400 million below the capital acquisitions re-
ported in 1968

Universities and colleges rely principally upon
their own resources for the financing of facilities
and equipment in the sciences and engineering,
This is especially true during 1968-73; as Federal
saPport declined nearly 8 percent annually In
1973 non-Federal support accounts for 73 percerit
of capital funding

The distribution of capital expenditures
broad field,of science was similar to that of current
expenditures The life sciences accounted for 58
Percent of the total in 1973 up substantially
over the 44-percent share reported in 191-;i4 In
contract, engineering dropped from 14 percent of
the total in 1964 to 7 percent in 1973 Federal
support isalso becoming increasingly concentrated
in the Iiie'lgences up from 61 percent in 1964
to 7.1 percent in 1973 with the remaining
Federal funds primarily in the physical sciences
and engineering

t's

12

Capital expanditurssfornosearch. davalopmarit. and
Instruction at universities and collages. by field of science;

. a nd sou rca Of funds. FY,1973

1%
3%
2%
2%

Mstiwnstics2i4
Environmints13%

Other sciences 4

Total 484million

)10

714 ,

Social ielarieas 7%.

Pliya01.1cloncia 13%

3%
3%'

2%

Ufa Winces

Wait:
U27 minion

SOURCE Natlood Wino

37

Non-radarst:
14111m1111Ors



Similarly, capital expenditures of doctorate-granting ihstitutions, with
affiliated health science centers and agricultural experiment stations, were
concentrated in the life sciences (61 .percent of the total) fn master's and
bachelor's gradtmg institutions, the ISrgest shares of'kapital expenditures were
also in the life sciences 34 percent and 38 percent, respectiv,ely

'

tk,

Capital egpendifAreslerreseafa;trevelepment, and ,
instruction at univeitiltiltsand college. ,Sftype of

institution andfaKetscien;e, FY 1073
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The 10 leadlitlg States in terms of capital expenditures accoun.ted for 63
percent of all. such funding in 1973 New York ranked first with $97 million,
two-thirds of this amount was in the life sciences California, ranking second

ah $72 mirtion, showed a more even distribution of capital expenditures
between life, physical and social sciences

The proportion of total capital expenditures sponsored by the Federal
Cokernment withm these 10 States k arieVrom a high of 30 percent in Texas to a
low of 13 percent in Ohio These 10 States, combined accounted for 48 percent
of all federally financed capital expenditures
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-Section III. CURRENT DIRECT EXPENDITURES FOR INSTRUCTION AN
DEPARTMENTAL' ESE RCH IN GRADUATE-DEGREE-GR
.INSTITUTIONS IN THE CIENCES AND ENGINEERING

The largest single component of the scientific
and engineering expenditures Of universities and
colleges was the amount allocated to instruction
and departmental research Current direct expend-
itures for such purposes in graduate-degree-
granting institutions in the sciences. totaled $3 5
billion in 1973 -This represents a 5-percent in-
crease over th $3 3 billion expended by these
institutions in 972 (See survey Instructions, p
109, Sec B, for definitions of this section )

In 1973 nearly two - fifths of all expenditures for
\instruction and departmental research were

allocated to the life sciences This reflects the
mfldence of medical schools and schools of
agriculture at doctorate-granting institutions
(3etween 1972 And 1973 ostructional and depart-

,. mental research prograMs in the life sciences
increased 9 percent, tke largest funding increase

any st ience field Oiher sciences- showed the
largest percentage increase (15 percent), however,
these programs only accounted for 4 percent of
the total Engineering and psychology each
showed only a 1-percent increase, while social
sciences declined 1 percent

Direct costs for departmental research in
raduate-degree-grantin4 institutions amounted to.

Sa,eAirnated $134 million in 1973, doVin 3 Percerit
from the $447 million estimated in 1972' Depart-
mental research, as a percent of instruction and
departmental research declined from 14 percent of
the 1972 total to 12 percent of, the 1973 total. In
1973 the relative distribution by field of science
was fairly close with a hit of. 14 percenein life
sciences and a low of 9 p cent to "Ther sciences

. The data on departmental research are subject
tie SP riOus limitatiuns F QE example, imputation
rates for departmental research by field of science
ranged from 35 percent to 45 riercent of the total
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in 19,3 Many institutions were not able to
\leti ate expenditures for departmental research

ec use they employ the concept of "teaching -

research," indicating that a substantial amount of
faculty time is spent in activities in which teaching
and research are in'sepafably linked These instrtU-
tions consider itimpossible or impractical for a
central- accopnting office to determine the proper
distribution of f culty salaries between teaching
and nonsep ately budgeted research See
appendix for further details and imputation
rates
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Part II
4

FEDERALLY FUNDED RESEARCH
AND DEVELOPMENT CENTERS
ADMINISTERED BY
UNIVERSITIES AND UNIVERSITY
CONSORTIA

Federally Funded Research and Development Centers (FFRIVos) are R &D-
performing organizations substantially financed by the Federal Governka to
meet either- a particular R&D objective or to provide major facilities at
universities for research Federal agencies' funds ,accounted for 99 percent of
R&D expenditures by F1RDC's in 1973' Data presented here are excluded from
those for universities and colleges shown in part I of this repprt.

/ Each FFRDC is a separate operational unit which conducts R&D work upon
direct request of, or under a board charter from, the sponsoring federal agency.
Organizationally, the centers are separate fr m the administering institution,
and are self-contained entities insofar as their &D work is concerned
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. The 23 university-administered FFRDC's in this
survey had$817 million in current R&D expendi-
tures in 1973, up 7 percent or $53 million more
than in 1972 Since 1964, when spending
amounted to $629 million, R&D expenditures b
FFRDC s have increased at an hannual rate of
percen to $817 million in 1973 In constant dollars
R&D s ending declined 1 percent annually over
this pe od Outlays for balic research increased
$47 mi lion in 1973 and now account for $297
million or 36 percent of the total R&D effort by
FFRDC'

Cf

R&D expriditures for-applied research increased
less than $1 million in 1973, therefore, outlays for
applied research as a portion of total R&D expendt-
tures fell from 30 percent in 1972 to 28 perce..nt.
19'3 R&D expenditures for de,elopment go
amounted to $29:1 million in 1973;pr $b million
more than 1972

ROD expenditure*, at uniuppsity= adniinistered FFRD
; ..7Work, FY 196444 _
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Since 1968 R &D expenditures at NSF-sponsored
FFRDC's have grown at an annual, rate of 10-' percent AEC and DOD have had annual growth
rates pf 3 percent each, while R&D expenditures
by NASA-Sponsored FFRDC's have increased at an
annual rate of only 1 percent In constant dollars,
only NS-sponsored fFROC's, have shown an
Inc reasin th rate 5 percent AEC and DOD----g-ri
have had erage--annual declines during vhis

T , period of 2 per?-ervhde NASA has had an annual
decline of 4 percent per year

Current R&D expenditures at university-a ministered,
FFRDC's.a by sponsoring Federal agency. 1918-73

IMIlfroarof &Kers) /

t eo

16

Eleven AEC-sponsored -EFRDZ'-s accounted for
$505 million, or 62 percent of total R&D expendi-
tures in 1973 Those sponsored by DOD ranked
second with 19 percent or $156 `million, while
NASA and NSF supported 14 rre and 6
percent, respectively AEC sponsvfed,$221 million,
Or 74 percent of all basic research spending
NSF-sponsored FFRDC's earmarked all of their
expenditures $45 million for basic research
thus accounting for 15 percent of all basic research
outlays `AEC supported 77 percent, or $173 million,
of applied_rer,earch DOD- and NASA- sponsored
FFRDC's accounted for an a-dTaitionaL.$35 million
and $18 million, respectitiely in applied research
support DOD supported 9 percent, or $115
million of all development

f
outlays AfC rtanked

second with $110 million, or 37 percent,

\

Distribution of c ant R&D expenditures at
university-administered ADCs,* by character of work ,

and sponsoring etal agency, FY 1973
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Eleven AEC-sponsored FFRDC's accounted for
$505 million, or 62 percent of total R&D expendi-
tures in 1973 ThoSe sponsored by DOD ranked
second with 19 percent or $156 million, while
NASA and NSF supported 14 percent and 6
percent, respectively AEC sponsored $221 million,
or 74 percent of all ,basic research spending
NSF sponsored' FFRDC's earmarked all of their
expenditures $45 million for basic research
thus accounting for 15 percent of all basic research
outlays AEC supported 77 percent, or $173 million,
9f applled research DOD- and NASA- sponsored,
FFRDC's accounted for an additional $35 million
and $18 million, respectively, in applied research
support DOD supported 39 percent, or $115
million' of all development outlays AEC ranked
second with $110 million, or 37 percent
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'R&D expenditures by university-administered
FFRDC's were primarily concentrated in the
physical sciences and engineering The physic,a1
scienctk accounted for 52 percent, or $427 million
of total R&D outlays, 84 percent of which was
supported by AEC Engineeringaccounted for $254
million, or 31 percent, of total R&D expenditures,
of which 44 percent was spent in NASA-sponsored
FFRDCis AtC supported ,an additional 36 percent
of engineering outlays as well as 95 percent of all
life science expenditures NASA supported 55
percent of mathematical science expenditures and
NSF funded 55 percent of environmental spending.
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In 1973 expenditures by FFRDC's for research in
the physical Stlences dropped to $427 million 1

percent below 1972 levels. Outlays for engineering
research increased $56 illion or 28 percent
to $254 million R&D e enditures for te mathe-
matical sciences totale $55 million, an increase
of $13 million; or 3143ercent from 1972 In the
social sciences R&D expenditures declined 84
percent in 1972, from $9 million to $1 million This
decline was caused by a reclassification of 10
Office of Education FFRDC's Beginning in 1973,
awards to these centers were on a competitive

nt fib D ixpenditures in unity -adminiitersd
DC's by fieici of scions, C 191.4-73 .

(MINorriof days)
450

360

basis, therefore, they were considered integral
components of universities and are included m
part I Other_ fidds of science that experienced
declines in 1973 were psychology, which fell 36
percent to $1.milli6n, and the life sciences, which
declined 6 percent to $34 million

R&D expenditures for engineering have grown at
the greatest annual rate of any field of science
since 1964 this 6-percent growth rate was'
primarily due to a large increase in 1973 outlays
Both the environmental and mathematical
sciences increased 4 percent annually since 1964
Again, large expenditure increases in 1973 repre-
sent a major portion of the growth Outlays for the
physical and life sciences remained re atively
flstable since 1964 Ps); hology had the reatest
annu. decline 17 percent while R&D
expen tures in the socia sciences iricreased at an
annual I to of 24 percent ntil 1972. From 1972 to
1973 R&D .utlays for the s cial sciences declined
84 percent his decline wa due to the /change in
status of the E-sponsored F RDC's /
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basis, therefore, they were cpnsidered integral
components of universities and are included in
part I Other fields of science that experienced
declines in 1973 were psychology, which fell 36
perc'ent to $1 million, and the life sciences, which
declined 6 percent to $34 million

R&D expenditures for engineering have grown at
the greatest annual rate of any field of science
since 1964 This 6-percent growth rate Was
primarily due to a large increase in 1973 outlays
Both the environmental and mathematical
sciences increased 4 percent annually since 1%4.
Again, large expenditure increases in 1973 repre-
sent Major, portion of the growth Outlays for the
physic al and life sconces remained relatively

. stable since 1964 Psychology had the greatest
annual 'decline 17 percent while R&D
expenditures in the social sciences increased at an
annual rate of 24 percent until 1972 From 1972 to
1973 R &D outlays fOr the social sciences declined
84 percent This decline was due to the change in
status of thft\OE-sponsored FFRDC's

-',..' : 'it- i':'
.) I. ' J
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In constant dollars, engineering increased at
an annual rate of 2 percent from 1964 to 1973
Expenditures for the mathematical and environ-
mental sciences remained relatively stable All
other field) of science declined in constant dollars,
with psychology showing the greatest annual
decline, 20 percent

Capital expenditures for scientific and engi-
neering facilities and equipment for research and
development totaled $121 million in 1973 This
represented a decline from :1972 of $7 million, or 5
percent Since 1964 capital outlays have remained
relatively stable for all fields of science except the

. physic:al \and environmental sciences. In 1968
capital e)teencliteres for these areas totaled $89
million T 0 years later, in 1970, this figure_ had
increased 5 percent to $137 million But in 1973
R&D outlaysto these fields totaled $93 rnillio(or
one-third less than the 1970 figure These fluctua-
tions are pilm rily responsible for the sharp peak
in total capital expenditures in 1970 $163
milliOn and siasequent decline by 1973 to $121
million /
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Scope and Coverage

APPENDIX A

Technicai Notes

This report is based upon the National science Foundation's
(NSF) Str&ey of Scientific Activities of Institutions of Higher
Eszlucatien (Current and Capital Expenditures har Research,

evelopmer{nd Instruction in the Sciences and Engineering.
973) "1 ail que ionnaires were sent to 621 universities,

cluding II institutions that grant doctorate or master's
degrees in he sciences or engineering and all other academic rr
institutio s belieed to perform $50,000 or more in R&D7.A.,
ojpencht res

FolloWup queries were mailed in September, November,
and January. telephone contact was maintained with the 200
institutions believed on the basis of prior surveys to have spent
the largest amounts on R&D expenditures By July 31, 1974
(last date prior to computer tabulations), 571 academic
institutions or 92 percent of the universeNreturned usable
questiohnaires, including all of the 100 largest R&D per-
f ormers

r.

1Data obt4ined in earlier surveys in the series have een published by
NSF In Scientific Activities at' Universities and C teges, 1964 (NSF
68 221, 1%8 Resources for Scientific Activities at Universities and
Collegirs 1969 (NSF 70-16), 1970 and Resources for Scientific
Amy, es ft Universities and Colleges - 1971 (NSF 72 3151, 1972
Mash' gton D ( 20402 Supt of Documents U S Government
Printint,Oltic e) No separate reports were issued on the 1972 and 1%
surveys however results of these surveys are included in this report
Data col ted In the three surveys conducted prior to the inception of
the preseht series have been published in NSF s Scientific Research and
Deseloprn\ent rn Colleges and Universities Expenditures and
Manpower\ 1953 54 1958 Scientific Research and Development in

()lieges and Universities Expenditures and Manpower 1958, 1%3,
nd ScientNts and Engineers in to/Ires and Universities, 1961 1%5

501

Limitations

The statistics presented in this report are subject to response
and concept errors caused by several factors differences
between'university concepts and survey definitions of R&D
activities, and by vanatrons in university accounting pro-
cedures -Consequently, the difficulty of defining R&D expen-
diturej in the sciences and engineering adversely affects the
accur cy of the clip provided by respondents As the survey
series loses its sixth cycle, however, the magnitude of the
error attributable to the inadequacy of institutional record-
keeping procedures is constantly decreasing, as more institu-
tions, especially the Target; ones, revise their procedures to,
yield the information requested Sine the large universities
account for the vast majority of R&D activities in the sciences
and engineering, the quality of th6r statistical reports has
significant impact on the overall reliability of the survey data

Methods of Estimating for Nonresponse

In order to derive universe estimates of financial resources
presented in this report, estimates were made for 50 institu-

Mons that failed to respond , to theasurvey, as well as for
nonsurveyed institutions These estimates were based on three
types of sources irst, other surveys such as the Higher
Education General I formation Survey, conducted annually by
the U 5 Office of ducation or NSF's CAS system, second.
institutional source such as treasurer's re orts, and third.
completed question4aires from instittions th t reported data
in earlier surveys

T tats from these, sources were distributed (by field of
sct nce, function, etc ) by computer At the heart of the

putation program is a de' terministic/stochastic algorithm
ch involyes the selection of a summary distribution based

upon respondent characteristics by 16e1 of degree granted and
type of control The same system was used in those cases
where institutions reported total values for particular items but
were unable to give detailed breakdowns The tabulation
below shciws that more than nine tenths of all surveyed
institutions responded Table A-1 shows that R&D estimates

Type of institution

,Total

Doctoral
Master's
Tlachelor's and no

sc ienc e degree

Number
iurveyed

621

2282(8\

16t

\
20 \

Respondents

Number
Percent
of total

571

59

11

1 1

91 9

92 4
92 5

87 1

'for nonrespondents1
$2 9 billion unive
granting institution
tion rates for instrU
to about 8 percent
rates for the depart
tially higher (39 pe
of reporting

Table A-2. Estima
departmental rese

institutions in the

Field of science

Total

Engineering
Physical sciences
Environmental
sciences

Mathematical
sciences

Life sciences
Psychological

sciences
Social sciences
Other sciences

Changes in Reporti

Total R&D expe
for the first tim
expenditures (ha i
science stimat s
science w re made
with lirge eyelop
developme tiexpe
and (b) util .ing f
institutions t pror
1964 and 19 e

1 accounting for
\ tures, were adde

5 1
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Limitations

The statistics presented in this report are subject to response
and concept grrors caused by several tactors ditterentes
between university concepts and survey definitions ot R&D
activities, and by variations in university accounting pro-
cedures Consequently the ditticulky ot detining R&D expen
clauFes in the sciences and engineering adversely attects the
accuracj, of the data provided by respondents As the survey

Iseries closes its sixth cycle however, the rnagnitude.of the
error attributable to the inadequacy of institutional record-
keeping procedures is constantly decreasing', as more institu-
tions, espe(ially the larger ones, revise their procedures to
yield the requested Since the large universities
account f r the vast majority of R&D activities ethe sciences
and engineering the quality of their statistical reports has
sibniftcarit impaLt or the coverall reliability of the survey data

Methods striating for, fslonre onse

In ord r to derive universe estimates of financial resources
present in t report, estimates were rude for 50 institu-
tions that fa I to respond to the survey, as well as for
nonsurveyed in "tutions These estimates were based on three
typC,s of sources irst, other surveys such as the Higher
Education General Information Survey, conducted annually by
the U S Office of Education or NSF's CASE system, second,
institutional.sources such\as treasurer's reports, and third,
completed questionnaires trorI that reported data
in earlit surveys i -

Totals frail these sources were distributed (by field of
science, function, etc ) by computer At the heart of the
imputation program is a deterministic/stochastic algorithm
which involves the selection of a summary distribution based
upon respondent characteristics by level of degree granted' and
type of control The same system was used in those cases
where institutions reported total values for particular items but
were 'unable.to give detailed breakdowns The tabulation
below shows that more than nine-tenths of all surveyed
institutions responded Table A-1 shows that R&D estimates

R

Type of institution

Total

Doctorate
Master's
Bac helor's and no
sc len( e degtee

20 \

/

-ft

for nonrespondents tota $94 million, or 3 percent f the
$2 9 billion universe 0 ly 21 doctorate and 17 aster's-
granting institutions failed to respond to the st.i Imputa-
tion rates for instruction and departmental r rch amounted
to about 8 percent of the total (table A- The imputation
rates for the departmental research component were substan-
tiAlly higher (39 percent), reflecting the conceptual difficulties
of reporting

Table A-2. Estimated current expenditures for instruction and
departmental research for nonrespondent graduate-degree-granting.

institutions iii the sciences and engineenng, by field of science;
FY 1973

(Dollars in thousands)

'
Field of science

Instruction and
departmental

research
Department]

research

Estimated

.
/ -Esti mated

-amount Percent amount Percent

Total _, . $270,581 7 7 5167,431 38 6

Engineennvd 21,973 5 6 16,029 37 3
Physical sciences 30,480 8 0 17,448 36 3
Environmental
sciences 8,159 8 2 4,837 35 1

Mathematical
...7,1sciences 19,527 7 7 9,992 36 S

Life sciences 110,947 8 3 74,278 le 9
Psychological

sciences , 15,290 9 3 6,252 36 4
Social sciences 51,478 7 2 32,001 40 8
Other sciences 12,727 8 2 6,594 45 2

Changes in Reporting Concep for Fields of Science

Total R&D expenditures w re collected by field of science
for the first time in 1973 Prior to 1973, only research
expenditures (basic and appl ed) were collected by field of
science Estimates for development expenditures by field of
science were made by NSF by (a contacting major universities
with large development expend ures to ascertain how their
developingaoxpelidit res were tributed by field of science,
and (b) utilizing field lof scienc growth patterns in these
institutions to prorate velopme t in earlier years Bet enNlt.
1964 and 1972 estinia s for d velopment expenditu es,
accounting for approximately 3 per ent of total R&D experidi-
tures, were added to each approprtat field of science
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TABLE A-1. CURRENT RID EXPENDITURES ESTIMATED FOR NONRESPONDENT UNIVERSITIES AND
, COLLEGES BY TYPE OF INSTITUTION,-,17-197:1/_ -

3OURCE, CHARACTER AND FIELD

TOTAL

TOTAL

(DOLLARS'IN THOUSANDS)

. INSTITUTIONS GRANTING DEGREES IN
SCIENCE & ENGINEERING

DOCTORATE

AMOUNT
PERCENT

Of

TOTAL
AMOUNT

PERCENT
OF

TOTAL

SOURCE OF FUNDS:

FEDERAL GOVERNME
STATE :GOVERNMENT

LOCAL GOVERNMENT
FOUNDATIONS '& VOL ARY

HEALTH AGENCIES
INDUSTRY

INSTITUTION'S OWN FUNDS
OTHER SOURCES

CHARACTER OF WORK:

APPLIED
IC RESEARCH

APPLIED RESEARCH
DEVELOPMENT

)

/FIELD' F (IF SCIENCE:

ENGINEERING (TOTAL)
PHYSICAL SCIENCES (TOTAL)

(1) ASTRONOMY

(2) CHEMISTRY
(3) PHYSICS
(4) OTHER PHYSICAL SCIENCES, NEC

ENVIRONMENTAUSCIENCES (TOTAL)
MATHEMATICAL SCIENCES (TOTAL)

(1) MATHEMATICS (EXCLUDING
COMPUTER SCIENCES)

(2) 'COMPUTER SCIENCES
LIFE SCIENCES (TOTAL)

(1) BIOLOGICAL (INCLUDES

AGRICULTURAL SCIENCES)
(2) CLINICAL MEDICAL
(3) OTHER LIFE SCIENCES, NEC

PSYCHOLOGY (TOTAL)

SOCIAL SCIENCES (TOTAL)
(1) ECONOMICS

'(2) POLITICAL SCIENCE
(3) SOCIOLOGY
(4) OTHER SOCIAL SCIENCES, NEC

OTHER SCIENCES, NEC (TOTAL)

$93,953

64,961

4,621

599'

18,641'

6,595

5,813
3,318

361,677

169,019
27,375

13,986

12,235
245

4,771

5,407
2,066

3,701

2,566

2,588

'2,816

51,419

26,324

33,048

2,880
3,264.

10,104

1,454

,329

6,460
3,012

4

3.2

3.2

1.7
4.2

14.1

7.6
1.8

4.8

17.6

24.0

16.1

3.6

3.6

1.0

41
3.2

6.8

.1.8

3.4

7.2

7.2

3.4

3.6

5.1

3.7

4 4

4

.1

3.0

5.4

6.3

2.9

$81,134

56,607

3,820

439

17,657

6,154

4,150
3,001

354,695

158.099
25,687

13,252

9,263
151

3,683

4,134

1,515

2,257

2,260

2,270

2,564
48,236

25,533

32,571-
247'26

, 2,399
6,223

1,297

590

1,164

4,843

2,311

2.8

\ 2.8
1.4

3.2

13.8

7.3

'1:3

4.5

17.5

23.4

16.2

3.5

2.8

0.6

3.4

2.5

5.7

1.2

3.1

6.6

6.7
3.2

3.3

5.1

3.6

3.4

2.9

2.9

2.4

2.6

5.2

1

MASTER'S BACHELOR'S'

AMOUNT
PERCENT'

OF
TOTAL

ANOINT
PER
0

,S6,928. 14.8 $5,416

4,992 16.3 3,055-

610 15.5 158
' '54 10.5 9'5

461 15.4 ' 501

217 12.5' 223

907 14.6 655
110 13.1 207

4,169 19.5 2,745
3,283 20.0 7,311 6

1,137 12.6 470

523 14.8 195
1,732 11 4 1,209 2

40.1 11 2

667 16.9' .414 2

487 20.8 763 2

518 14.2 32 4

874 20.2' 362 3

_ 148 12.6 151

213 30.0 98

192 41.4 .60
1,316 13.1 1,786

1,121 14.1 1,603
153 13.3 310 7

42 4.5 112 2

491 21.2 358 2

1,916 16.1 1,852 2

107 10.3 50 1

130 16..6 42 2
441 18.3 1,523 2

1,269 16.5 237 3

509 14.9 189 2

imputed dollar volume of separArtely budgeted R&D expenditurds of non spondent institutions amounted to $94 million,
billion universe total ferall universities andE6rliies, both respor entsand.nontespondents.
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ABLE A.-I. CURRENT R&D EXPENDITURES ESTIMATED FOR NONRESPONDENT UNIVERSITIES AND
COLLEGES BY TYPE OF INSTITUTION, FY 197:1/, .

DOLLARS IN THOUSANDS

TOTAL
INSTITUTIONS GRANTING DEGkEES IN ,

. . SCIENCE b ENGINEERING.
NO sciaicg t /
DEGRW ...>"

DOCTORK5, MASTER'S '-BACHELOR'S

AMOUNT
PERCENT

OP
TOTAL

AMO

-

PERCENT
OF

TOTAL

_AMOUNT
PERCENT
OF
TOTAL

. PERCENT
AMOUNT OF

TOTAL
AMOUNT

1

PERCENT

OF
TOTAL

.

.

S, NEC

)

S)

'C

' -

NEC

.

'

.

$93,953

.

.

64,961

4,621

599

k8,641

6,595
5,813
3,318.

.

,

361,677 /

169,019/
,27,375

.

13,986 ,

12,235

245

4,771

5;407
2,066

3,701

2566
4

2,588

2,816
51,419

28,324

,33,048

2;880
3,264

0,104

1,454
763

,329

6 460
1 012

3.2

3.2

1.7

4.2

14.1,
7.b

1.8
4.8'

17.6

24.0

16.1

.

3.6

3.6 '

1.0

4.1

3,2
6.8 4
1.8

3.4

7.2

7.2

3.4 ,

'.1.6

5.1

3.7

.4.4 N...__,2,

4.3
3.1

'3.0

5.4

6.3

2.9

$81,134

. ....7

56,607

3,820
439'

17,657

6,154

4,150
3,001

. ,

354,695
158.099
25,687 .

13,252,
' 9,263

151
.3,683

4,134
\ 1,515, ''

i

.2,257

1 2,260

2,270

2,564
A8,236:

25,533'J

32,571

2, 26

99

6, 3

1,2 7

590

1,364

843

_

2 311 \*3

2.8

2.8

1.4

3.2

13.8

7,6

1.3

4.5

17.5

23.4
:16.2

3.5

2.8

0.6.

3.4

2.5'

5.7

1,2

3.1

6.6

6.7.

3.2

3.3

5.1

3.6

3.4

2,9

2.9

2.4

2.6

5.f

$6,928

.

4,992 \
610' ,

'54\

1 461 \
l

1 217

907 '-.

MO 4

4,169

3,283

1,137

523

1,732

83

667-

487

.518

874

148

213

192

"1,316

1,121

,153

42

91

1, 6

1 7

1 0

44

1,26

509

14.8

. j6 .3,

15:5'
.10.5,

\

'\ 15.4 '

12.5

44.6
134 -

t

19.5

20.0
12.6

14.8
17.1

40.1

16.9

20.8

14.2

20.2,

12.6

30.0.

41.4

-13.1.

14.1

.13.3

4,5

.21.2'

'16,1

'10.3

16.6

18.3
16.5'

14.9'
I

$5,416

3,055
1 158

,

:---9 5 .

'

501

223

655
207

2,745

7,311
470

.

.

195
1,209

al

r 414
763

32

362

151

96

60
1,786 '

1,603

310

112

358

1,852

50

42

1,523

217

169'

3.8

1
16.9

37.4 '

,, 30.8

\1.9
6.6

41.0
42.2

27.0

68.0
26.1

.

115.1

27.2.
28.2

.25.0

28.54

46.4%

31.2

24.,6

24:4

28!4

36'.6

39.8

70.6

27.1

' 25.5
22:7,

16.9

24.0

22.0

30.7

25%1

1

..

.

.

$A75

307

, 33

1.1

/

22

1

101

0

68._

326

81

16
.

7

1

08

Z.

7

0

el

67

14

.0

16

113'

, 0

f
1

111

3

-

4

'

22,9

.

19.0

, 31.1'

,57.9

59.5

100.0
34.8
0.0

89.5

20.2

21.2'

%

14.2

-29.0'

0.0

58.3
24.5

100,0
16.6

9.2
' 1

9c2

0 0.'

95 1

.

100.

77.8
0.0

100.0
35.9

0.0
0,0

100.

35.5

2.9

eparately budgeted R&D expenditures of ?onrespondent institu ins amount d to $94 million, or 3.2 percent of the
all universities and colleg s, both respondents 44 nonresp ndents.
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Efforts to tkrnproye Data Quality

------; The Nional Science kill dation as par of its program to

-'s.

measure the reliability and validity of its urvey statistics
contracted tor three special Studies to assess the abilities of
institutions to provide accurate R&D statistics and to improve
survey definitions and instructions One such study consisted
or a 1-year special assignment for Dr Robert Might, Director
of Institutional Research of the Central Staff of the State
University( of New York Dr Wright2 visited 50 colleges and
universities across the United States and conductd in-depth
interviews with university officials who were respbnsible for
tilling our the NSF torms As a result of Dr Wright's study,
many recommendations were made for improving survey
procedures and questionnaire format, most of which weye
incorporated by NSF in the 1973 univers ty and college survey
systems 3 Among the survey items \showing systematic
respondent problenweere the following ,

Reporting information that distinguishes between basic
research applied research, and development

Estimating expenditures for departmental research

Identifying the sources of support of separately budgeted
R&D funds

Calculating indirect costs associated with separately
budgeted R&D expenditures

Determining how expe itures are classified by field of
science

Of the 50 institulions included in Dr Wright's study, many
had difficulty reporting the breakout of separately budgeted
R&D funds by activity basic research. applied research, and
development About one fourth of the institutions said that all
of their research was basic research, by definition' wh)Ch
meant by administrative fiat or by wh t has previously been a
high status trend rather than usi su ey definitions A-Tarlie
number estimated the figures us g luch methods as ratios
developed in past reporting periods e difficulty in reporting
these data is indicated by the fact t ,at one-fourth of the
universities and colleges in the 1973 survey clicilpot report data
on basic research expenditures largely because of its unavaila-
bility from centraLrecords

\21.)f VVright is now employed by.the'Nationa Sr lencefoun on as a
staff associate in the Sr ten( e Indicator' tin within the Division of
S6 len( e Resoiirces Studies , i
tThe print spat findings of Dr VN right s studv"were published by NSF in
'isaluationvof the NSF Survey of Scientific Activities of Institations of

Higher I du( at ion September 197 1
* .

54

Similarly many institutions indicated difficulty in rep rting
the departmental research component of the Instructio and

partmental Research account Of those respondent in titu-
tio s some described these reporting methods assn ed 5
per ent for all fields, assu ed one days equivalent per week
for epartrAntal research and, requested that departmental
chat en esti ate the proportion of time that faculty spent on
depa mental rt arch

_Amongth problems encoun d in identifying the sources
of R&D sup t, many questioned w kinds of expenditures
are to be included in "Institution's ntunds About
one-third indicated that they reported the gritermbursable
indirect costs defrayed by their own institution Others
included State appropriations and allocations, endowment
.funds, and released time of faculty In the Federal cralumn as a
source of support for research, the NSF instructions ask that
Feder4funds channeled through Stateagencies bereported as
Federal, not State, funds But, several institutions were n
able to identify such Federal funds, resulting in underrepor
for Federal sources and overreporting of State funds

g

About one-half of the institutions had indirect cost data in
the institution's financial records For those without records on
indirect costs, an estimate was made by using such ni-Ftrods as
the federally audited indirect cost rate and applying it to
research totals Although most institutions indicated that
-unreimbursed indirect cost;'"vizere real,financial factors to
them, very few had actual records on which to base statistical
reports

When asked tow expenditures are classified by field of
scienc'e, most in 'talons used the department, the account.
or the 'principal inveptietor's departmental assignment as the

citindica{or This prattittof usin the sponsormg.department to
identify field of scithce lea s to several problems First,
expenditures may be categorized incorrectly because of the
seniority or othe nonscience aspects of the principal investi-
gator, the coinci ental location of facilities, and the like
Second, the reporting of exenchtures by fields of science is
he)krIfy dependent on the ofganizational makeup of the
institution, and can change as reorganizations are effected
Andthird, the distribution of sthentifLceffort as defined op the
NSF form might not correspond to' departmental titles,
especially in interdisciplinary fields ,"

In addition to the study conducted by Dr Wright, the
National Science Foundation iesgaged Columbia Research
Associates to conduct a pilot stud of institutional reporting to
NSI expenditure and manpow r surveys The study was
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/$#niiarly many institutions indicated difficulty in reporting
the deqartmental research component of the Instruction anq
Depart ental Research account Of those respondent institu4
tions s me described these reporting methods assumed 5
percent or all fields assumed one day's equivalent per week
for depa tmental research and requested that departmental
(flame estimate the proportion of time that faculty spent on
dep'artme tal research

or R&D su t many questioned what kinds of expenditures

aAmoris

are to be

problems encountered in identifying the sources

eluded in 'Institution s Own Funds About
one-third indited that they reported the unreimbursable
indirect costs de rayed by their own institution Others
included State ap opriations and allocations endowment
runds and released ti of faculty In the Federal column a a
source of support for research, the NSF instructions tha
Federal funds channeled throuth State agencies be reported as
Federal not State, funds. But, .veral institutions were not
able to identify such Federal funds, resulting in underreporting
for Federal sources and ove eporting of State funds

5.

About one-half of the institutions had indirect cost data in
the institution's financial records ,-For those without records on-
indirect Casts an estimate was made by using such methods as
the federally a ited indirect cost rate and applying it to
research totals !though most institutions indicated that
"unreimbursed m irect costs" were real financial factors to
them, very few ha actual records on which to base statistical
reArt,s

When asked how expenditures are classified by teld of
science, most institutions used the department, the account,
or the rincipal ifivestigator'r departmental assignment the
indicat r This practice of Oing the sponsoring departm t to
identify held of,. science leads to seie al problems . First,
expends res may by categortzed:incorre tly because of the
seniority r other onscience aspects oft principal inygsts-----
gatot th co cidental location of facile es, and t:f like ,

Second, the reporting of expenditures by likof science is
he;ivily dependent on the organizational -makeup of the
institution and can change as reorganizati ns are effected
And third, the distribution of scientific effort s defined on the
NSF form might not .correspond to dep rtmental titles,
especially in interdisciplinary

In addition to the study conduc'ted by Dr, Wright, the
N,ttional Science Foundation engaged Columbia Research
Associates to conduct a pilot study of insiitutional repotting to
NSF expenditure and manpower surveys The stuc\y was

designed to ascertain/ whetherit is feasible to measure the
extent of reporting errors Nine institutions were selected
Harvard University, Massachusetts Institute of Technology,
Yale University, SUN Y -Albany, Columbia University,
Princeton University, University of Maryland, Johns Hopkins
University and the University of Virginia Most of these nine
are major. research institutions whiehlogether account for 13
percent ofthe Nation's academic:research and development
Although a sample of only nine institutions is clearly too small
to permit statistical inferences for the population, consistent

---Natterns among these nine institutions 'showed the following

(1) Ovelreporting of R&D expenditures

(2) Difficulty in identriving expenditures by type of research
(basic, applied, and development)

Departmental research expenditures generally not avail-
able

(3)

The verrePorting of .R&D expenditures was principally
caused y the inclusion of capital equipment, training grants,
and subc9ntracting expenditures NSF instructions for the 1973
survey requested that current fund expenditures for all capital
equipment and facilities be excluded from current R&D
expendituyS Respondents found it difficult to comply with
this inii6ction since their current fund accounts usually
inclu small equipmrt purchases NSF in its 1974 R&D
expenditure survey afachfied the definition of current R &D

\ expenditures to include equipment expenditures that cost less
than an institutionally defined minimum around 5200 or $500

Trainin: 'rants we e.-thcluded in the research expenchtur6
ools Alth gh some contributions to the esearch

e is accomplish with training grant' funds, N H, the
jot grantor of training funs, onsiders their contra

research minor and indeterm 'mat

,o

tort to

A third study was conClutted u er a grant fr m NSF b the
National Center for Higher Eduction Manage ent Sys ems
(NMS) with the objective o bringing the NSF su ey
co cepts more in line with aca emit record eepmg nd
accounting systems In the course f this project. a document
was developed on the R&D expe diture survey format and
instructional framework and varlet reviewed by representa-
tives of universities and colleges thr ughout the country This
project and its attendant review process served to identify
reporting ptoblems that confirmed the two earlier studies
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B-9 Summary for all Federal, State, local, and
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GEOGRAPHIC DISTRIBUTION OF SEPARATELY
BUDGETED CURRENT R&D EXPENDITURES
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1964-73
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13-20 By field of science, FY 1973

23

24

25

26

27

28

29

t *30

31

, 32

SEPARATELY BUDGET
EXPENDITURES IN DES
AMOUNTS, BY INSTIT

13-12 Source of funds f
FY 1973

13-22 Source of funds'
universities, FY 1

B-23 Source of funds f
universities, FY 1

B-24 Broad field of sci
performers, FY 1

B-25 Broad field of sci
universities, FY 1

B-26 Broad'field of'#i
universities, Flit 1

B-27 Federally finauc
150 largesiA&D

13-28. Federally f manc
100 largest publ

8-29 Fedprally financ
100 largest priva

B-30 Total and federal
the 100 largest
FY 19713

B-31 Detailed physica
for 100 largest p
sciences, FY 197

13-32 Detailed federal!
mathematical sc
performers in th

E3-33 Total and federal
for the 100 large
sciences, FY 197

33

CAPITAL EXPENDITUR
34 ENGINEERING FACILI

RESEARCH, DEVELOP
35 13-34 Total and federal
36 for selected year

13-35 Total and federa
for doctorate, m
science dekree-

38 13-36 Total and federa
39 for federal, Stat

institution, FY 1
40 13-37 Geographic dish-

' expenditures, by
B -38, Geographic dist

expenditures, by
13.39 ,Total capital ex

of amounts for
' 1973

13 -40 Federally financ
42 order of amount
43 institutions, FY 1

37

41



IX B

ables
s (Part I)

CURRENT SEPARATELY BUDGETED R&D EXPENDITURES '

13-1 By year and source of funds, FY 1953-73
(1.2 By year and character of work, r Y 1953.73

CURRENT SEPARATELY BUDGETER R&D
EXPENDITURES BY SOURCE OF FUNDS,
CHARACTEROF WOW, AND FIELD OF SCIENCE

13 1 Summary for selected years, FY 1964-73
B-4 Summary for all doctorate-granting

.instftutions, selected years, FY 1%4-74
6-5 Summary for all doctorge, master's,

bachelor's and no'science degree-granting
institutions FY 1973

B-6 summary for all Federal, State local, and
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FEDERALLY FINANCED CURRENT R&D
EXPENDITURES BY CHA.RACTER OF WORK AND
FIELD OF SCIENCE

6.7 Summary for selected years, FY 1964.73
B-8 Summary for all doctorate, master's,
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GEOGRAPHIC DISTRIBUTION Of SEPARATELY
BUDGETED CURRENT R&D EXPENDITURM

24

25

26

27

28

29

30

31

32

*4I

.SEPARATELY BUDGETED CURRENT R&D
EXPENDITURES IN DESCENDING ORDER OF

6-10 Total R&D expenditures for selected years, FY
1%4-73 3

B-11 B' character of work, total and federally
financed, FY 1973 - 34

B-12 Federally financed for selected years, FY
1%4.73 35

13-13 By source of funds for all institutions, FY 1973 36
6-14 By.source of funds in publiC institutions, FY

1973 37

6-15 By source of funds in private institutions,
FY 1973 38

13-16 By 'field of s2.ienre for all institutions, FY 1973 39 ,

B -17 By field of science in public institutions,
FY 1973 40

13.18 By field of science in private institutions,
F'Y 1973 41

PERCENT DISTRIBUTION- OF R&D EXPENDITURES
'GROUPED BY UNVERSITIE& AND COLLEGES WITH
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B 19 By source of funds, FY 1973 42
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FY 1973

B-22 Source of funds for 150 larhylist public
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13-23 Source of funds for 100 largest private
universities, FY 1973
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perfordiers, FY 1973
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universities, FY 1973

B-26 Broad field of scie9ce for 100 largest private
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FY 1973 72
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for 100 largest performers in the physical
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B-33 Total and federally finince social sciences
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TABLE E . CURREhT'RED F PENC/TLRES IN UNIERSITIES AND COLLEGES, BY YEAR AND SOURCE OF FUNDS, Inc
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TABLE B-2, cuRREN.7 Rtn

TOTAL

EXPENCITUES

1

IN UNIVERSITIES A

(DO

A MCUNT PERCENT

1553 $ 255 $ 110 43.1

1954 290 136 46.9

1955 312 159 51.0

.1556 1 372 200 53.8

1957...,....1.. 410 240 58.8

1S58 456 281 61.6

15 59 526 343 65.2

1S60 646 433 67.0

1561 763 l 536 70.2

19E2 904 .659 72.9

15E3 1,081 814 75,'3

15E4 so 1,275 1,003 -78.7

1965 1,474 77.2

19E6 1,715 1,303 76.0

15E7 1,921 1,457 75.8

1968 2,149 I 1,649
,

76.7

1965 2,225 1,711 76.9

1570 2,335 1:,796 76.9

1471 2,500 3y914 76.6

.1572 2,675 2,023 75.6

1511 2,934 2,058 70.1
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In EXPENCITUPE T UNIVERSITI S AND COLLEGES BY YEAR-AND CHARACTER (IF WORK, FY 1953-73
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TABLE B-3. CURRENT RED EXPENCITURES IN UNIVERSITIfS AND COLLEGES,
CHARACTER CF WCRK, AND FILC OF SCIENCE, FOR SELECTE

(DOLLARS IN THCUSANDS)

BY SCURCE OF FUNDS,
YEARS, FY 1964-73

SOURCE, CHARACTER AND FIELD
1 ISLA_ 1

1.,215,436

.1.9.12t

1,714,684 2,148,708TCTAL CURRENT R E D EXPENDITURES.......

SOURCE CF FUNDS:

FEPERAL,GCVFRNMENT 917,322 -1,261,034 1,572,064
STATE GCvERNmENT 122,496 144,258 161,808
LOCAL GCVERNMENT 9,964 11,718 10,387
FCUNDATICKS & VOLLNTARY

FEALTF AGENCIES 61,411 76',511 95,264
O 40,363 42,242 '55,253 t

InSTIILTIONS, OwN FINDS... 102,581 1,f7,286. 217,810
CTFER SCURCFF 21,299 , 31,635 36,122

CHARACTER CF WORK:

EASIC RESEARCH 1,002,980 1,303,114, 1,649,616
aPPLIEC PESEACH, . 231,852 328,276 403,.643.
DEVELCFmFNT 40,604 83,294 95,449

CF SCIENCE:
A

1. .

ENCINEEPINC (TOTAL)....... 161,572 259,176 309,j37
PHYSICAL SCIENCES (TCTAL). 216,989 286,707 -3191739
(1) ASTsCncPy 15,571 22,676 24,103.
(2) CHEMISTRY ... 70,022 87',955 104;695(3) FI-YSICc

119,578 159,135 172',660
(4) CTI-FR PHYSICAL SCIENCES, NEC.. 11,818 16,941 -18,281

4ENVIREKHENTAL SCIFNCFS (TCTAL) 54,814 68,019 120,463mATFEmeTICAL SCIENCES (Tem),-- 32,666 42,489 57,621
(1) YATH=mATIcS (FxCLL0IAG

COMPUTER SCIEkCES).. . N/A N/A N/A(2) CCmcoTER SCIENCES...". N/A N/A N/ALIFE SCIENCES ( TCTAL)..... 681,594 872,336 1,037,031
(1) ETCLeCICAL (INCLLDES

tOPICOL,TuRAL sCI-ENCES) 315,471 422,483 490;607
(2) CLINICAL mEDI( AL.. . 320,086 389,618 477,346
(3) CTI-ER LIFE SCIENCES,' NEC 46,037 60,235 69,078RsYCFCLCGI, (ToTAL) 31,904 40,143 59;286SrCIAL SCIENCES (TCTAL)... . 000 81,539 109,279 1.67,986(1) CCCKCMICS

24,068 31,695 35,017(2) FrIITICAL 6,876 8,979 20,742
(3) SCCICLrOY . t. 14/664 20,000 38,587
(4) OTH-cR SOCIAL SCIENCES, NEC... 35,931 48,605 73,640

'TIER SCIFNCFS, NEC44CTALI 14,358 36,535 77,445
4 L

62 26

1470

2,334,859 I

1,647,500
206,907
11,870

110,391
60,538'

243,051
.54,602

1,795,864
426,714
112,281

318,836
307,310
18,597
102,002
161,921
, 24/790
.125,315

72/413

. /A
.

1,194,249 '

S47,193
549,121

97,935
59,250

168,669
38,616
19,273
44,383

' 66;397
4817

63



CURRENT R&D EXOEKCITURE IN UNIVERSITIE1
CHARACTER CF KRK4 AND FIELC Of SIEN

XPEN TURES.,.....

T

INTARY

FLKOS .. c

.1 ISLA._

S AND COLLEGES4 BY SCURCE 011rFUNCS.
Et FOR SELECTED YEARS, FY 1964-73

I
, <

(DOLLARS N T CUSANDS)

1,275,436

-917,32Z
122,496

9,964,

61,411
40,363

102,581
21,299

1 002,980
r231,85i

I" 'Te 40,604

plfECFNCES, NEC..
FNCES (TCTAL).....
4CiS (EC7tL)
iEXCLqINC,
EIENCES). .....
ENCES., .

INCLL')ES -

IL SCIeNdS)...,..

tiFNCFS, NEC

!CTRL)

lEkCE

SCIENCES, Nf?
(TOTAL)

161,572
16,989
15',571
70,022
119,578
11,818

54,814
32,666

12Lfat

,714,64

1,2
1

1,034
4,258

11,718

7 ,511
42 242

147, 86
31, 5

1,303,114
328,276
83,294

259, 76
286, 07
22, 76

.87,955
159,135
16,941
68,019
42,489

N/A
N/A

N/A
N/A

681,594 872,336

315,471 422,483
320,086 389,618
46,037 60,235
31,904 40,143

101,539 109,279
24,068 31,695
6,876 8,979
14,664 20,000
35,931 48,605
14,358 36,535

26

2,148,708

1,572,064
161,808
'10,387

95,264
55,253
217,810
36,122

1,649,616
403,643
95,449

309,137
319,739
24,103

104,695
172,660

- 18,281
120,463
57,621

N/A
N/A

1,037,031

490,607
477,346
69,078
59,286
167,986
35,017
20,742
38,587
73,640
77,445

1570. 1 1572 1__

2,334,859 2,674,728 2,9 3,552

1,647,500 1,838,446 2,044, 58
206,907' 250,059 270,850
11,870 15,486 14,386

110,391 128,632 131,757
60,538 74,792 86,385

243,051 309,654 317,396
54,602 57,659 68,420

1,795,864 2,023,308 2,058,430
426,714 540,572 705,142
112,281 110,848 169,880
.

318,836 348,926 384,452
307,310 334,149 340,954
18,597 23,216 24,128

102,002 111,668 115,091
161,921 162,256 171,267
24,790 37,009 30,468

125,315 186,782 200,376
72,413 71,087 74,6 3

N/A N/A 35,8, 7
N/A N/A 3A,85

1,194,24 1,353,829 1,534,99

547,193 678,647 797,206
549,121 604,587 642,661
97,935 70,595 78,127
59,250 69,213 74,376
168,669 :205,778 235,607
38,616 46,829 46,645
19,273 21,438 25,768
44,383 57,537 61,089
66,397 79,974 102,105
88,817 104,964

1
105,110



TABLE B-4. CURRE
B

t
SOURCE, CHARACTER AND FIELD

R&D EXPENDITURES I!1 DOCTORATE G

SOURCE 0 FUNDS, CHARACTER OF WORK,

1
).

SELECTED YEARS, FY

(DOLLARS IN THOUS
r

1 .

14.

r;

TOTAL CURRENT R & D EXPENDITURES

SOURCE OF FUNDS:

FEDERAL GOVERNMENT
STATE GOVERNMENT'

LOCAL GOVERNMENT
FOUNDATIONS & VOLUNTARY

HEALTH AGENCIES
INDUSTRY

INSTITUTIONS' OWN FUNDS
OTHER SOURCES

CHARACTER OF WORK:

BASIC RESEARCH
"APPLIED RESEARCH

DEVELOPMENT

FIELD OF SCIENCE:

ENGINEERING(TOTAL)

PHYSICAL SCIENCES(TOTAL)
(1) ASTRONOMY

(2) CHEMISTRY
(3) PHYSICS

(4) OTHER PHYSICAL SCIENCES,NEc

ENVIRONMENTAL SCIENCES (TOTAL)
MATHEMATICAL SCIENCES (TOTAL)
(1) MATHEMATICS (EXCLUDING

COMPUTER SCIENCES)
(2) COMPUTER SCIENCES

LIFE SCIENCES (TOTAL) t

(1) BIOLOGICAL (INCLUDE

AGRICULTURAL SCIENCES).
(2) CLINICAL MEDICAL
(3) OTHER LIFE SCIENCES, NEC

PSYCHOLOGY (TOTAL)
SOCIAL SCIENCES (TOTAL)
(1) ECONOMICS
(2) POLITICAL SCIENCE
(3) SOCIOLOGY
(4) OTHER SOCIAL SCIENCES, NEC

OTHER SCIENCES, NEC (TOTAL)

1964 i

r

\1,249,610

898,747
120,016

9,762

60,01

39,541

1966

ING UN

AND FI

964-73

DS)

1,672,801

1,230,847

141,373
11,514

74,531

40,249

100,504\ 143,525

, 21,018 30,762

1

Sr i.

982,671
227,157
39,782

157,8.50

213,677

15,412
71,947

112,530

13,770

49,369
31,260

N/A
N/A

679,888

, 330,438
295,486

53,96A
29,007

74,523
16,116

4,262
17,070
31,045

I
14,036

\ 1

1,277,690
321,872
73,239

\249,676
83,713

22,397

\

84,698
159,833

16,785

62,755

41,750

N/A
N/A

866,960

418,624

385,571

62,765

35,174
98,901
21,320

12,280
22,696
42,605

33,872

r

r

-I- -I-

27

SITIES AND COLLiGS,
F SCIENCE, FOR

1

2,092,2L4

1,532,312

158,572
10,047 \

91,036

53,116
211,854

35,277

1,617,277
388,854

86,083

.."

300,526
307,226

23,803

97,609

168,343

17,471

114,970

55,608

N/A
N/A

1,021,373

477,614

475,612

68,147

53,881
159,607

33,968
20,042

36,889

68,708

79,023

r

-I-

r

1970
t

1 1972
-0 -r

2,286,182

1,615,276
202,769
11,428

106,742

58,479
217,588

53,900

1,768,569
413,862
103,751

311,487
297,767
18,356

97,303
158,182

23,926

121,634

70,389

N/A
N/A

1,181,772

537,253
547,083
97,436

56,280
161,627
37,709
18,362

43,157
62,399
85,226

I

2,609,608

1,794,874
246,429
13,901

124,342.

72,977

300,764

56,321

1,983,560
523,435

102,613

/
341,330

122,861
22,981

106,506

157,029
36,345

180,922
69,060

N/A
N/A

1,336,312

665,460
601,121
69,731

64,789
194,031

45,804
20,419

51,293
76,515

100,30



CURRENT R&D EXPENDITURES IN DO ORATE GRANTING UNIVERSITIES ANU COLLEGES,

BY OURCE OF FUNDS, CHARACTE OF WORK, AND FIELD OF SCIENCE* FOR

SELcA.Ibu .EARS, FY 1964-73

ER AND FIELD
a-

7
4-

EXPENDITURES

UNTARY
S

FUNDS

(TOTAL)

AL 'SCIENCES, NEC

ENCES (TOTAL)
CES (TOTAL)

(EXCLUDING
CIENCES)

ENCES
TAL)
(INCLUDE

SCIENCES)

ICAL
CIENCES, NEC

(TOTAL)

IENCE

SCIENC

C (

(DOLLARS IN THOUSANDS)

r
1964

iWOOXA4.3.014

1,249,610

r r
1966 1968 1970 1972 i b 1973

r r r r

"s

1,672,801 2,092,214 2,286,182 2,609,608 2,861,895

898,747 1,230,847 1,532,312 1,615,276, 1,794,874 1,994,002

120,016 141,373 158,572 202;769 246,429 266,375

9,762 11,514 10,047 11,428 13,901 13,546

604017 74,531 91,036 106,742 124,342 127,534

39,546 40,249 53,116 58,479 72,977 84,039

100,504 143,525 211,854 237,588 300,764 309,312

21,018 30,762 35,277 53,900 56,321 67,087

982,671
227,157

39,782

1,277,690
321,872

73;239

1,617,277
'388,854

86,083

157,850 249,676 1 300,526

213,677$ 283,713 307,226

.15,412 22,397 23,803

71,947 84,698 97,609

112,530 159,833 168,343

13,770 16,785 17,471

49,369 62,755 114,970

31,260 41,750 55,608

N/A N/A N/A

N/A .N /A N/A

679,888 866,960 ,024373

330,438 418,624 '77,614

295,486 385,571 475,612

53,964 '62,765 68,147

29,007 r 35,174 53,881

74,523 8,901 19,607
16,116 2i,320 33,968

9,262 0,280 70,042

17,070 22,696 436,889

31,045 42,605 68,708

14,036 33,872 79,023
-L -L-

27

1,768,569
413,862
103,751

311,487
297,767

18,356
97,303

158,182

23,926

121,634

70,389

N/A
N/A

1,181,772'

537,253

547,083
97,436

56,280
161,627
37,709

18,362
43,157
62,399

85,226

1,983,560
523,435

102,613

341,330

322,861
22,981

106,506

157,029
36,345

180,922
69,060

N/A

N/A

1,336,31?

665,460
601,121

69,731

64,789

194,031
45,804
20,419

51,293
76,515

100,303

F;5

2,026,767
676,384

4158,744

379,519
326,246

23,882

109,465
166,153

26,740,

$ 193,630
72,820

34,6 39

38,181

1,503,007

785,174

641,952
76,781

70,639

215,202
45,311

24,810
51,756
93,325

100,832



TABLE 145. cURENT R&D EXPENDITURES IN UNIVERSITIES AND COLLEGES BY SOURCE OF FUNDS,
CHARACTER OF WORK, FIELD OF SCIENCE, AND TYPE OF INSTITUTION: FT 1973

(DOLLARS_IN,THOUSANDS)

SOURCE, CHARACTER AND FIELD

*Ne

I \ INSTITUTIONS GRANTING DEGREES IN
,TOTAL SCIENCE & ENGINEERING

__I DOCTORATE 1 MASTER'S BACHELOR'S

TC1AL CURRENT d&D EXPENDITURES

01
1,11 t

SO E OF FUNDS:

L GOVERNMENT
STKI GOVELINdENT
LOCAL OVEdNMENT
FCUNAATIONS & VOLUNTARY

HEALTH AGENCIES
IN,DUSTRi 4...
INSTITUTIONS'- OWN FUNDS
OTHEd SOULCAS

CHAhACIFF OF WOr:

BASIC htSEARCM
APpLIED RESEARCH
DEVELCFUNT....A

FIELD OFSCIENCE

ENGINEERING (TOTAL)
PdYSICAL SCIENCES (TOTAL)4.
(1) ASTRONOMY
(2) CHEMISTRY
(3) PHYSICS
(4) (IRE& PHYSICAL SCIENCES, NEC

ENVIRONMENTAL SCIENCES (TOTAL)
MATHEMATICAL SCIENCES (TOTAL)
(1) MATHEMATICS (EXCLUDING

COMPUTER SCIENCES)
(2), COMPUTER SCIENCES

LIFE SCIENCES (TOTAL)
(1) -BIOLO,GICAL (INCLUDES

AGRICULTURAL SCIENCES) .....
(2) CLINICAL MEDICAL
(3) CTHER LIFE SCIENCES, NEC

PSYCHOLOGY (TOTAL)
SOCIAL SCIENCES (TOTAL)
(1) ECONOMICS
(2) POLITICAL SCIENCE
(3) SOCIOLOGY
(4)1 CTHER SOCIAT. SCIENCES, NEC

OTHER SCIENCES, NEC (TOTAL) ..

2,933,552

2,344,358
270,850
14,386

131,754
86,385

317,396
I 68,420

as

2,058,430
705,142
169,980

384,452
340,954

-24, 128
115,091
171,267
10,468

4200, 76
74, 83

35,8 87

38,856
1,517,994

797,20§
642,661
78,127
74,376

235,607
46,645
23,166
61,089

102,105
105,110

2,861,895

1,994,002
266,375
13,54,6

127,534
84,039
309,312
67,087

2,026,767
.676,384
158,744

379,519
3A6,246
23,882
109,465
166,153
46,746
191,630
72,820

34,639
38,181

1,503,007

785,174
641,052
76,781
70,639

2t ,202
45,311
24,810
51,756
93,325

\ 100,832

28

66

46,876

0,653
,947

I 513

I

2,991
1,75
6,1

84

NO SCIENCE
DEGREE

22,711

18,088
422
308

21,424
16,396
9,056

3,525
10,15/

207
3,955
2,343
3,652
4,333

01' 174

10

41'4

10,022

7,938
1,152

932
2,31X

11,92e
1,038
782

2,413
7,695
3,420

1,195
610

1,598
490

10.063
10,750
1,798

1,295
4,444

39
1,659
2,677

69
1,160
613

-4-02

211
,-4,880(

4,0241
439
414

1,404
81,162

296
175

6,919
772
75.3.

2,070

1,615
106

)9

-37

1

290
2

76
1,612

382

113
107

0

12
94

1

1,253
76

76
0

85

67
18
0

It,
0

1

1

313
105



TABLE B-6. CURRENT R&D EXPENDITURES IN UNIVERSITIES AND COLJ.EGES, BY SOURCE'QF FUNDS,
ChARACTER OF WOR4, FIELD OF SCIENCE, AND CONTROL,: FY 1973

(DOLLARS IN THOUSANDS)

4

'SOURCE, CHARACTER AND -FIELD TOTAL
TYPE OF CORTIM%

PRIVATE PUBIfIC
FEDERAL STATE I LOW..',TOTAL

, 4

TCTAL CURRENT R&D EXEENDITURES

SOURCE OF 'FUNDS:

2,933,552 1,137,123 1,796,429. ,5,086 1;761,500

,ti

29,843

)

FEDERAL GOVERNMENT 2,044,358 808,938 1,145,420 5,086 1,121,128 19,006' 4L

STATE GOVERNMENT 270,850 26,690 244,160 0 243,7d5 . 455.
'LOCAL GOVERNMENT...a 14,386 '5,517 8,869 0 ' 8,033 r 836
FOUNDATIONS & VOLUNTARY

HEALTH AGENCIES 131,757 71,217 60,540 0 58,233 $ 2,307
INDUSTRY ,136,31i5 34,255 52,130 0 51,219 911
INSTITUTIONS' OWN FUNDS 317,396 68,298 249,098 0 246, 62 2,836
OTHER SOURCES 68,4.20 32,208 36212 0 32,7 3,492

I

CHARACTER OF WORK:

BASIC RESEARCH 2,058,430 895,844 1,162,586 1,625 1,146,004 14,957
APELIED RESEARCH 705,142 170,691 534,451 3,299 517,294 13,858/
DEVELOPMENT 169980 70,588 99,192 162 98,202

FIELD of SCIENCE:

ENGINEERING (TOTAL) 384,452 179,444 205,008 2,062 201,088 1,857
PHYSICAL SCIENCES (TOTAL)....., 340,954 146,842 194,112 709 192,426 977
(1) ASTRONOMY 24,128 9,642 14',486 0 14,466 20
(2) CHEMISTRY. 115,091 48,768 66,323 '167 65;740 416
(3) PHYSICS 171,267 83,134 88,133 542 87,166 425
(4) CTHER PHYSICAL SCIENCES, NEC 30,468 5,298 25,17C 0 25,054 116

ENVIRONMENTAL SCIENCES (TOTAL) 00,376 54,966 145,410 658 144,283 469
MATHEMATICAL SCIENCES (TOTAL) ,683 32,903 41,780 '1,008 40,341 431

(1) MATEEMATICS (EXCLUDING
COMPUTER SCIENCES) 35,827 15,697 2Q, 130 200 19,644 286

(2) COMPUTER SCIENCES 38,856 17,206 21,650 808 20,697 145
L/EF. SCIBNCES (TOTAL) 1,50,994 580,859 937,135 200 914,305 22,630
(1) BIOLOGICAL (INCLUDES

\r,\(964AGRICI)LIURAL SCIENCES) 797,206 240,005 557;201 149 549,088
(2) CLINICAL MEDICAL 642,661 318,463 324,198 18 309,801 14,379
\(3) CTHER LIFE SCIENCES,-NEC.i 78,127 55,736 33 55,416 287
PSYChOLOGY (TOTAL) 74,376 26,072 48,304 7 47,321 976
SOCIAL SCIENCES (TOTAL) ........ 235,607 77,662 157,945 323 156,410 1,212

(1) ECONOMICS 46,645 13,566' 33,079 12 32,885 66
(2) POLITICAL SCIENCE '25,768 6,804 18,964 1161 18,645 203
(3) SOCIOLOGY 61",089 17,069 44,020 541 43,387 ' 579
(4) CTHER SOCIAL SCIENCES, NEC 102,105 40,223 61,882 251 61,493 364

°THEP SCIrENCES, REc (TOTAL) 105,110 38,375 66,735 119k 65,325 1,291

29

67



4

TABLE B-7.
# /

FEDERALLY FINANCE(' CURRENT COg 'ExpENcITUREyN UNIVERSITIES ANC COLLEGES,
BY CFARACTER CF WORK, FIELD OF SCIENCE, F SELECTED YEAS, FY 1964-73

(COLLARS IN THCUSAN1CS)

CHARACTER AND FIELD
'.:LA_ 1_

651
410
,938
458
891

33

07
72

1

1,261 034

1,008, 05
1577 15
58, 14

/4
209,2 8
247,603
20,123
68,955

146,,,05,8

12.,461
54,321
34,39

\

595,301

252,371
312,801
30.1.29
34,393
61,914
15,520
4,593
12,837
28,964
23,856

1540 1_____192Q____

1,647,500

1,296,120
267,651
83,72?

/ 245,888
' 257,822

, 15,516
78,942
144,306
19,058
88,127
54,338

NA

814,'417

334,851
431,656
47,910
47,263
94,655
17,688

t .
7,920

- , 26,220
42,827
44,990

1_

`Tom . ..

CFARACTEP CF viopt(:\

BASIC RESEARCH
ApPLIFC kESEARCH
DEVELCEmENT . . ..

tIELC CF 14FNCE:

EncINEERING (TOTAL)...
PP;SICAL SCIENCESATOTAL),
(1) ASTRCNCmY
(2) CFENISTRY .
(3) PHYSICS
(4)%1CT,FER VHYSICAL SCIENCES, NEC

ENVIR (.1ENTAL SCIENCES (TOTAL)...
mATEF ATICAL SCIENCES (TOTAL)....
(11 ATHEmATICS (EXCLUCING

COmPUTPR SCIENCES)
(2) c mpul SCIENCES

LIFE SCIENCECE (TOTAL)...
11) BtCLCGICAL (INCLUDES

AGRICULTURAL SCIENCES)
(2) CLINICAL MEDICAL...
(3) SCIENCES; NEC.:

RSycHcL (;, (T .
SOCIAL CIFNC S (TCTAL).
CI) EcncmIcs .......
(2) POLITICAL' SCIENCE
(3)'-SCCIIctIGYi
(5) CTHFR SOC/AL SCIENCFS, NFU..

CTFER SCIENCES, NEC (TOTAL)

917,322

766,225

422,692\

16,962
1 7,457

5

.10

4

28,128

455,r176,

21,
27,
42,147
10,565
3,127
8,739

1.9,716
5,151

,572,064

, 50,7,82
53,577
67,705

2 6,191
2 3 48

79
,668

15 ,241
1 ,060,
8 ,'6 1

,6 0

725 7

306, 7
381,
36, 1s
48, 4
100, 46
17,5 7
10,4 4
26,0 5
46,7 0
44,114

r

1

30

69



FEDERALLY FINANCEf CURRENT Rte
BY CFARACTER CF WCFK, FIELD

0641e0 OOOOOO

eil OOOOO
Hi

SCIENCES, ,KEc
ES ( TOTAL)
S

CLUCTNG
NCES1
ES.. .....
1... .....
LUDES
[SCIENCFE).

'CFS., NEC. I

AL).......
......

E. ......
FNCFS, NFC

ICCL

ISLA_ _L

917,322

766,225
128,405
22,692

126,962
187,457
13,651
55,410

109,938
8,458

44,891
28,128

455,014

176,933
256,874

21,207
27,57.2
42,147
10,505

3,127
8,73

19,716
5,15-1

EXPENCITURES IN UNIVERSITIES ANC COLLEGES,
OF SCIENCE, FCP SELECTED, YEARS, YY 1964-73

ARCS IN ,TFCUSANCS)

I
I

1244 , I___ I5i2.5 I__ 19/4____-1 I
1

,......,-

1 61'034 1,572,064
1

1,008,805
1.93,515
58;714

209,2 8
247,6 3.
20,1
68,9 5

146,0
'12,46
54,32
34,39

NA

595,301

252,371
312,801
30,129
34,393
61,914
15,520
4,593

12,837
28,964
23,856

1,250,782
253,577
67,705

246,191 /
273,048
21,079
82;668

156,241
13,060
88,691
45,610,

1,647,500

1,296,120
267,651
83,729

/-- -
(245,888"
257,822
15,516
784942

. 144,306
19,Q58
88,127
54,338

1,83 ,446

1,419 313
338 747
80 386

1,4.1,132
4.0,558
1 2,668

260; 71 28 :,310
2703 57 28 ,904
17, 84 17,704
85,179 8'8,098

149, 05 149,282
27, 89 25,820

53; 506 4 ,
t

308-

137, 7 149,,29

PIA 1 0 NA
NA I

28,786
27,522 .

814,417 886,8 3 1,012,830

334,851 .398,0 9 483,25k
431,656 452,06 487,712

47,910 36,86 41,86
47,263 53,76 ?8,58
94,655 113,36 135,78

21,21 22,257
8,59 I - 10,405

. 34,0491 1 41,497"
49,501 '161,622

44,114 1 44,,090 62,834 -62,340.4 ..1............ Ir-.... ...1...

725,017

306,47\1,,
381,936 "

36,610
48,54'7

100,846
17,537 17,688
10,444 1. 7,920
26,095 .1 6,220'
46,770 42,827



((r

MIX b-8. FEDERALLY FINANCED CURRENT .RED WENDITUHES IN U
BY CHARACTER OF.,WOHK, FIELD OF SCIENCE, AND TY E OF INSTITUTION: FY 1973

tIVERSITIE AND COLLEGES,

(DOLLARS fN THOUSANDS)

I

CHARACTER AND FIELD

Tom s

(CHARACTER CF FORK:

4 BASIC RESEARCH
APPLIED RESEARCH
DEVELCFMEN11....".. .6

FIELD OF'SCIEkt:
4:

ENGINEERING (TOTAL)
,PHYSICAL SC ENCES (TOTAL)
t(1) ASTRON MY"
(2) CHEtiIS tBY

,(3) FRYSLE
(4) OTHER P iSICAL SCIENCES, NEC

ENVIhONMENTA "SCIENCES (TOTAL)
MATHEMATICAL SCIENCES (TOTAL)
(1) MATHEMA ICS .(EXCLUDING

COMPU ER SCIENCES).4
(2) COMPUTE SCIENCES

LIFE SCIENCE (TOTAL)
(1) BIOLCGI AL(INCLODES

AGHIC LTUR& SCIENCES)
(2) CLINICA MEDICAL
(3) CIRErLIFE-SCIENCES, NEC

PSYOKOLOGY (T TAW..
SOCIAL SCIENC (TOTAL)
(1) ECOIICMIC
(2) FCLITICA SCIENCE...,
(3) SCCIOLOG

soy CIHEct SO IIKL SCIENCES, NEC
OTREic SCIENCEi, ',',NEC (TOTAL)

1

INSTITUTIONS GRANTING DEGREES IN NO SCIENCE
cTOTAL SCIENCE & ENGINEERING DEGREE

_j DOCTORATE MASTER'S BACHELOR'S

2;044,358 1,994,002 30,653 18,088 1,615
6

1,461,132 1,439,081 '14,933 -1,074 44
460,558 438,813 10,546 9,7a4 1,405
122,668 116,048 5,174 1,280 166

288,310
280,904
17,704

r8.8,,098

\149,282
25,820
149,296
5 ,3C8

8,786
27,522

1,012,8

483
487,712
41,866
58,589
135,781
22,257
10,405
41,497
61,622
e2',340

I .

J

,31

285,011
269,970
17,501
84,605

145,317
22,547

144,594
55,157

27,973
27,164

1,002,786

475,020
'486,806
40,960
55,801
120,518
21,480
10,057
33,350
55,631
60,165

2,125
7,268

182
2,201
1,672
3,213
3,108

726

476
25

6,380

5,062
731
607

1,752
7,756

571
246

1,441
'15,498
1, 538

1,121
3,571

21
1,292
2,199

59
344
418

330
88

3,639

3,157
183
299

1,626
7,358
,. 206

102
6,706

344
611

53
95
0

0

94
1

1,250 p
7

7

0

25

13
12

0

10

149
,0
0'-

0

149
26



TABLE B-9. FEDERALLY FINANCED CURRENT RED EX'PEHDITORES IN UNIVERSITIES AND, COLLEGES,
BY CHARACTER CF1IORK., FIELD OF SCIENCE, AND CONTROI\: FT 1973

(DOLLARS IN THOUSANDS)

CHARACTER AND FIELD

TOTAL,

CHARACTER 00 410EK:

BASIC RESEARCH
APPLIED RtSEARCH
DEVELCEMENT

FIELD OE SCIENCE:

TYPE
I TOTAL PRIVATE
1

a,04:358 898,938

P CONTOL
UBLIC

TOTIIL 1

1,461,132 702,879
460,558J 131,788
122,668 - 64;271

ENGINkERING (TOTAL) . 288,310 154,659
PHYSICAL SCIENCES (TOTAL) ' 280,904 127,277

(1) ASTRCNONY., ,e 17,704 7,845
(2) CHEMISTRY - 86-,098 38,297
(3) EHYSICS 1. 149,282 76,773
(4) clHER PHYSICAL SCIENCES,\ NEC. 25,820 4,32

ENVIRONMENTAL SCIENCES (TOTALFH.. -1'49,296 47,2.

MATHEMATICAL SCIENCES (TOTAL).....
, 56,308 29,522

(1) MATHEMATICS (EXC14UDING
CONFUTER SCIENCES) 1 .28,786 13,880

(2) CCMFUTEz SCIENCES 0
27,522 15,642

Lth SCIENCES (TOTAL)...,. 1,012,830 442,558
(1) BIOLOGICAL (INCOMES

' AGRICULTURAL SCIENCES). 483,252 181,949
(2) cLiNICfL MEDICAL 487,712 243,974
(3) C1hL8 LIFE SCIENCES, NEC.......' 41,1360 16,635

,PSYCHCLOGY (TOTAL).. +,. 58,563 21,138
, SOCIAL sciescEs (TOTAL) 1 5,781 49,062

(1) ECOROMICS 2,25'7 /,184
(2) PCLI,TICAI.SCIENCE \. 0,435 3,070

4 (3) SCCIOLOGY s..... i 41,497 12,727
(4).CIHE8 SOCIAL SCIENCES, NEC 61,622 6 26,081

OTHE0. SCIENCES, NEC (TCTAL) 62,340 27,437
v

4

7,

1. .

1,145,420 I

758,253
328,770
58,397

133,651
153,027

9/859
.149,801

72,509
.21,458
102

16.766A

14,176
11,138.0

570,272

J01,30.3
243,736
25,231
37,451
86,719
15,073
7,335

28,770
35,541
34,903

FEDERAL 1 STATE LOCAL

5,086 ,121,328 19,00'

1,626 146,297 10,331
3,299 Ar,439 . 8,1032

. 162 s 7,592 .643

2,062 130,17T 1\ 1,412 j'''',/

709
0

152,152
9,843 l

' 766
18

, 167 49,370 264'
542 71,582 385
0 21,357 101

658 100,977 376 r

1,008 25,447 331

200 14,507 19%
808 - 10,940 132
200 555,870 A 14,202 '

149 296,185 4,96.9
18 234,708. 9,012
33 24,977 221
7 36,629 815

323 85,888 508
128 14,909 -36
116 7,127 92
54 28,528 188
25 35,324 192

119 34,188 596
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TABLE B-19. PERCENT DISTRIBUTION OF R&D EXPENDITURES BY SOURCE OF FUNDS
GROUPED BY UNIVERSITIES AND COLLEGES WITH LARGEST R&D PROGRAMS,

FY 1973

(DOLLARS IN THOUSANDS)

SOURCE.--:

INSTITUTIONS RANKED
B SIZE OF R&D,,

ENDITURES 4 TOTAL
FEDERAL

GOVT.

STATE

GOVT.

LOCAL
GOVT.

FNDNS.'AND
HEALTH-AGENCIES INDUSTIN

INST
0

TOTAL,

ALL INSTITUTIONS, 2,933;52 2,044,35'8 270,850 14,386 131,757,4 86,385

PERCENT DISTICIBUTI 0 N
A

1st 10 23.3 25.2 14.5 4.9 25.7 16.0
1st 20 37,-8 41.7 18.2 27.3 43.3 27.0
1st30 48.1 36.9 31.8 51.5 41.9.
1st 40 56,7 58.4 51.6 44.3 61.5 47.7
1st 50 63.6 65.1 61.3 4'7.5 65.3 55.0
1st 60 68.9' 69.8 66.4 4- 49.5 68:4 62.5
.1st 70 73.5 73.4 75

4
6 50.0 71.2 66.1

1st 80. 77.5 77.4 77.8 59.6 75.1 69.8
1st 90 80.7- 80.9 8044 66.4' 77.0 72.1
1st 100 83.3 83.5 84,,6 66.4 79.3 75.5
1st 150 92.4 92.8 93.8 78.2 90.2 87.0
1st 200 96.5 96.9 96.7' 85.5 94.2 94.7

All Other Institutions 3.5 3.1 3.3 14.5 5.8 5.3



PERCENT DISTRIBUTION OF R&D EXPENDITURES BY SOURCE OF FUNDS
GROUPED BY UNIVERSITIES AND COLLEGES WITH LARGEST R&D PROGRAMS,

FY 1973

(DOLLARS IN THOUSANDS)

S 0 U R

`.

TAL .

''E.,_ ,

FEDERAL
GOVT.

_

STATE
GOVT.
-

LOCAL
GOVT.

FNliNt. AND

HEALTH AGENCIES

.

INDUSTRY
INSTITUTIONS'
OWN FUNDS

)

OTHER.

3,552 2,044,358 270,850 6'14,386 131,757 86,385 317,396 68,420

PERCE,NT' DWRIBUTIO N a.

.3 . 25.2 14.5 .4.9 25.7 16.0 20.8 21.1

.8 41.7 18.2 27.3 43.3 . 27.0' 30.1 .38.4

.1 50.2 36.9 11.8 51.5' . 41.9 45.8 46.1

.7 58.4'..- 51.6 44.3 61.5 47.7 52.5 51.3

.6 65.1 61.3 47.5 65.3 55.0 59.7 . 56.0

.9 69.8 66.4 49.5 68.4 . 62,5 69.8 62.8

.5 73.4 75.6 50.0 71.2 66.1 77.5 ,67.8

.5 77.4 77.8 59.6 75.1 69.8 82: 75.6

.7 80.9 80.4 66.4 77.0 72.1 84.2 - 80.4,
3 ' 83.5 84.6 66.4 79.3 75.5 85.5 84.3
4' 92.8 93.8 78.2 90.2 87.0 91.8 93.0
5 96.9 96.7 85.5 94.2 94.7 96.1 95.8'

,

.
.

5 3.1, 3.3 14.5 , '5.8' 5.3 3.9 4.2



TABLE B-20. PERCENT DISTRIBUTION OF R&D EXPENDITURES BY FIELD OF SCIENCE
GROUPED BY UNIVERSITIES AND COLLEGES WITH LARGEST R&D PROGRAMS,

FY 1973

(DOLLARS IN THOUSANDS)

FIELD

INSTITUTIONS RANKED
BY SIZE OF R&D
EXPENDITURES

ti
TOTAL ENGINEERING PHYSICAL ENVIRONMENTAL MATHEMATICS' LIFE

TOTAL, -

ALL INSTITUTIONS 2,933,552 384,452 340,954 200,376 74,683 1,517,994

PERCENT' DISTRIBU,TION

1st 10 23.3 33.9 26.1 32.6 28.9 17.9.
1st 20 37;8 42.1 40.3 43.7 44.4 34.9 t1st 30 48.1 52.6 49.6 51.9 50.4 45.8
1st 40 56.7 50..3 54.2 59.2 57.2 56.5
1st 50 63.6 65.6 63.1 68.2 64.5 62.7
1st 60 68.9', 69.8 70.3 73.0 71.3'. 68.5
1st 70 73.5 73.2 72.5 80.S 74.4 74.0
1st 80 77.5 78,1 76.0 81.6 78..0 78.1
1st 90 80.7 80.9 79.0 80.1 83.4 81.8
1st 100 ,83.3 82.7 80.4 85.5 84.9 85'.2
1st 150 92.4 92.5 88.4 91.9 92.5 95.1
1st 200 96.5 97.5 94.6 95.0 96.1 98.1

All Other Institutions 1 3.5 2.5 5.4 5:0 , 3.9 1:9-

46'
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PERCENT DISTRIBUTION OF R&D EXPENDITURES BY FIELD OF SCIENCE
GROUPED BY UNIVERSITIES AND:COLLEGES WITH LARGEST R&D PROGRAMS,

FY'1973'

(DOLLARS IN THOUSANDS)

'FIELD

FL

.

ENGINEERING

.

.

PHYSICAL ENVIRONMENTAL MATHEMATICS

_

1,IF-E PSYCHOLOGY SOCIAL OTHER

;552 384,452 340,954 200,376 74,683 1,517,994 74,376 235,607 '105,110

PERCENT DISTRIBUTION

3 33.9 26.1 32.6 28.9 17.9 21.5 280 21.5
'8 42.1 40.3 43.7 44.4 34.9 37.8 39.0,' 35.9

1 52.6 49.6 51.9 50.4 45.8 45.7. 50.2° 48.1
7. 58.3' 54.2 59.2 57.2 "56.5 54.5 56.4 59.5
6 , 65.6 63%1 68.2 64.5 -62.7- --62.7 -"- 62.1. 64.0,

9 4' 69.8' 70.3 73.0 71.3 68.5 66.2 66.2 67.1

'5 73.2 72.5 80.5 7414 74.0 67.4 67.8 73.6

5 78.1 76.0 81.6 78.8 78.3 70.5 72.0 77.6

7 80.9 79.0 84.1 83.4 4 81.8 73.4' 74.7f 80.5 _

82.7 80.4 85.5 ,84.9 85.2 75.5 76.0 85.0

4 92.5 88.4 9f.9
' 92.5 95.1 81.0 86.2 90.3

5 97.5 94.6, 95.0 96.1 98.1 90.8 91.6 94.7

, .

. 2.5 5.4 5.0 . 3.9 1.9 9.2 8.4 5.3 t

92

4
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153 0 PUERTO RICO SAX JUAN
154 U TEX HLTH SCI Ck WAN ANT
155 POLYTECHNIC ZEST Or V Y

156 U OF NET DZSZIT RES IN$T
/17 LA ST 0 AiD CTR M ORLEANS
158 HAHNEBAN MEDICAL COLLEGE
159 UNIV Or NEVADA - RENO
160 UNIVERSITY OF HOUSTO.

TOTAL 1ST 160 INSTS.

161 US NAVAL ROSTGRAD SCHOOL.
16, SAM DIEGO ST UNIVERSITY
163 a/

164 ILLINOIS ZEST OF TECH
165 SONY COL OF ENV SCI 6 FOR
166 U OP. CAL SANTA CRUZ
167 SOUTHERN ILLINOIS UNIT
168 UNIVERSITY-Or LOUISVILLE
1b9 BEDICAL.COLL Or GEORGIA
)70 BRIGHAN TOUNG UNIVERSITY

TOTAL 1ST 170INSTS.

171 MC AG 6 TECH STATE UNIT
172 U PUERTO RICO BAYAGUEZ
173 M HEX IOST BINING'i TECH
174 CATHOLIC OMIT Or AMERICA
175 DREXEL UNIVERSITY
176 BED UNIT OF SO cooLivik.
177 U Or ARKANSAS.NED CENTER
176 U OF BO X C .

179 ARIZONA STATE UNIVERSITY
180 MICHIGAN TECH UNIVERSITY

/OrAk 192 180 JESTS.
..

.

T81 'AMERICAN OVITE251TX 'THE'.
482 ADELPHI UNIT
183 U Or CAL UNIT-MIDI PRG4A
184 SUET COLLAGE BROCKPOET
185 INSTITUTE papa CHEMISTRYPAPER
186 OMIT Or SOUTH FLORIDA
187 SOUTHERN METHODIST UNIT
188 BEHABEY BIDICAL COLLEGE
189 UNIV OP SOUTH CAROLINA
190 CUNT CITY COLLEGE '

TOTAL 1ST 190 JESTS.

191 OLD DOdINION UNIVERSITY
192 ANTIOCH COLLEGE
193 UVIV OP ILL CHICAGO CIR
194 nu LOLL OHIO AT TOLEDO
195 WORCESTER POLY INSTITUTE
196 UNIVERSITY r BONTANA
197 NEW MEXICO IGHLANDS UNIT
198 CONY GRADU I DIVISION.i
199 OHIO UNITIRSITY
200 OMIT ALABABA HUNTSVILLE

..

TOTAL 1ST 200 INSTS.
a/CONFIDENTAL

3,30011 3,080E 11E
3,285 .599 52
3 3,012 18
3, 39 2,216 226
3,231 2,060 225
3,111 2,517 0
3,04,9 1,239 1,066
3,04.4 2,436 18.3

.

2,743,997 1,922,413 255,911

2,925 2,925 0
2,842 2,27-2-------- 229E
2,836C- --2,381 46
2.834' 2,571 51E
2,808 899
2,769 1,715

106

02,454 580 .1,6413
2,751 1,887 71
2,724 1,917 83
2,698E 4,368E 383E

2,771,938 1,940,928 .258,528

2,695 2,145 136
2,670 2,416 86
2,534 1,460E 774
2,488 2,155 0
2,358E

11.33ZE
51r

2,305 204
2,249 1,766

, 0
2,247 ' 14592 7

2,242 1,345 95
2,207 460 73N

2;795,933 1,957,910 259,954

2,143 2,112 %, . 10
2,134 : 1,814 12..5

1,991 50 ***lc)

1,985 1,465 - 561
1,9/0 93 0
1.956 1,087 115
1,910 1,518 0.

1,903E 1,790E 0
, 1,841 .. 792 685

1,833E 1,384E 1691

2,815,599 1,970.015 .261,194
...

1,829 1,234 5
1,809E 1,575E 231
1,775 -0,380% 94
1,740

-1,686;.,
1,521
#67

0

..14E1,647E 792E
1,592 1,239 4 86
.1,567 0
1,497

991
26

1,487 111,310 .50
...

2,832,228 1,981,421 262,001

0
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54

-18
0

40
0
6

11,398

0
149E

0'
0
0

0

0
80

210
16E.

11,853

0
0

0

0
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0

. 0'
15
9
a,

11,887

9 0
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4-
Q
0
1

0
0

2

61

11,981 .

24
.61

0
0.

0

0
(:,

, 264
1

20

12,296

22E
374
155
115
547
151
25

246

121,056

' tr."

90
68
36E
1L4
13.8E

0
404
271

: 163E

1221340

262
20
0

0- .

- .1361
142

- 67
0

121
. 12.,

123,100

16
0

0 '
. 42Z-

`0

11.

73
68E
210
421

123,562

'16
631
46
75
0

t 0
154
189

. 22
' 18

1214,145

55E
142

0
---475

187
78
64

1

76,174

, 0
98
4

66E
168
0
56
90
118

. 304E

77,078
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38

243E
.0
661
191
32
12V
95
260

78,247

5
0

1,0

- 6E
1, 28B' -

41
324.:

45E
24
361

79.996

11

211
2
0 ,

1,404937E

0
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141
35

,
_81,78/,'"

'28E
- -.0

Q
245'
212

0
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40

292,684

0

0
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74

1,388
916
21'1

219
125
418E

296:112

0

110
57
333

0

384
429
'77

1/376

291,706

0

40.
1,931
416`
589
311

' 298
0

111
. 1711

303,573

.527
4 1061

221
0

0. 23
0
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410
.V"-'18

.A',

.305,048
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0
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64,361
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4

60
36E
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0
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83'
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26

65,129

0

0
0
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0
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0
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65,278
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E5,636

'NOTE: Nuabere followed by the letter "E" are eatimatea; thoae followed by "I" are imputatiins.
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TABLE 6-28. TOTAL FEDERALLY FINANCED CURRENT RED EXPEADITURES 
CONTINUED IN PUBLIC UNIVERSITIES AII,D COLLEGES IN DESCENDING ORDER 

OF AMOUNTS, BY INSTITUTION AND FIELD OF SCIENCE: FY 1973 

INSTITUTIONAL RANKING 

51 UNIT OF KENTUCKY ALL CAB 
52 IOWA ST U OF SCI II TECH 
53 OKLAHOMA STATE UNIVERSITY 
54 GEORGYA INSTITUTE OF TECH 
55) 0 TENN BED UNITS MEMPHIS 
56 0 OF CAL IRVINE 
57 UNIT OF BD BALTIMORE 
58 U or CAL 'miasma ' 

59 KANSAS ST UNIVERSITY 
60 VIRGINIA ccanomiLTa May 

TOTAL 1ST 60 IMSTS. 

61 VIRGINIA POLYTECHNIC INST 
62 UNIVERSITY OF NEW MEXICO 
o3 INDIANA UNIT NOITHREST 
64 U TEX HLTE SCI CTR DALLAS 
65 LA ST 0 BATON ROUGE 
66 UNIT OKLAHOMA 
67 OMIT OF VT A ST AGEIC COL 
68 VEST VIRGINIA UNIVERSITY 
69 0 OF OREGON MED SC110 1 
70 WASHINGTON STATE UR 

TOTAL 1ST 70 IN TS. 

Eg 71 orivlasr 01' YT1)MI11G 

72 U OF ILL MEDICAL CENTER 
73 UNIT OF MAINZ ORONO 
74 U TEl GALVESTON MID BRAN 
75 MISSISSIPPI STATE UNIT 
76 U OF CAL SANTA-BARBARA 
77 SUIT DOWNSTATE MED CTR 
78 SUN! &LOAMY 
19 AUBURN UNIVERSITY 
\BO UNIT OF NEBRASKA - LIICL 

TOTAL 1ST INSTS. 

81 miry Or sississie I 

82 UOIVERSITY OF :0 
83 WATME STATE UN VERSITY 
84 0 TENNESSEE KM XVILLE -.. 

85 UNIVERSITY OF 'ELAVARI 
86 U PUERTO RICO AN JUAN 
87 U OF NEB BED AT QUABA 
88 US NATAL POST RAD SCHOOL 
89 COL OF BED A ENT OF I J 
90 0 TEX HLTH I CR HOUSTON 

.° TOT 1ST 90 TESTS. 

91 UNIT OF MEW HAMPSHIRE 
92SUOYSYSTSB OFFICE 

93 UNIVERSITY OF ARKANSAS 
94 U TEX IILTH SCI Cl SAN ART 
95 MONTANA STATE UNIVERSITS 
96 UNIVERSITY OF HOUSTON 

(DOLLARS IN THOUSANDS) 

FIELD 

a 

TOTAL ENGI- PHYSICAL ENVIRON- , 

BATHE- LIFE PSYCHOL- SOCIAL OTHER 
NEERING SCIENCBS MENTAL BATICS SCIENCES OGY ...SCIENCES SCIENCES 

6,248 962 400 123 45 3,966 97 405 250 
6,178 964 412 - 82 292 3,327 3 1,011 87 
6,122 1,518 224 67 0 2,603 101 34 1,575 
6,111 3,800 1,280 127 279 129 28 402 66 
6,001 0 0 0 0 6,001 0 0 0 
5,949 272 1,776 0 168 3,631 0 )02 0. 
5,695 A) 0 0 0 5,695 0 0 0 
5,606 1,11? 1,385 880 168 1,700 71 270 0 
5,517 ' 470 276 1254 185 3,452 68 362 450 
5,282 0 0 0 0 '5,2112 0 0 0 

1 
916,456 107,336 124,502 83,554 22,098 455,351 29,190 63,662 30,761 

5,1d9 1,132 1,067 280 147 2,343 4 141 75 
5,093 2,118 262 236 .64 2,012 248 63 90 
5,077 0 

-- 0 0 0 0 0 5,077 0 
4,941 0 0 0 0 4,941 0 0 0 
4,833 526 984 1,477 111 1,565 95 75 0 
4,7971 452 232 370 360 2,792E 79 366 146 
4,761 76 185 111 5 3,760 399 205 0 
4,736 1,232 32 0 0 J,368 54 50 0 
4,571E 0 a 0 0 4,571E 0 0 0 
4,559 805 860 A 115 1,934 121 724 0 

965,013 113,677 128,124 86,028 22,900 482,657 30,190 70,363 31,074 ' 

. 
. 4,531 385 1,358 1,380 0 1,199 132 40 37 

4,330 0 22 0 0 4,308, 0 
i 

0 0 
4,307 
4,224 

287 
0 

164 
0- 

1,291 

, 0 
0 
0 

1,865 
4,224 

57 
0 ' .3 0 

0 
4,216 489 ' 246 

, 

0 0 3,117 0 364 0 
4,146 189 1,534 484 441 705 476 317 0 
4,126 0 0 0 0 4,126 0 0 0 
4,125 0 502 852 179' 1,055 74 1 381 

c 82 
4,078 888 0 540 0 2,360 0 290 0 
3,990 400 475 267 94 2,528 39 187 0 

1,007,086 116,315 132,425 90,842 23,614 508,144 30,968 73,585 31,193 

3,865 70 152 0 0 3;454 110 82 0 
3,759 326 2011 255 0 2,210 2 248 ' 514 
3,741 436 691 6 44 2,265 103 196 0 
3,555 1,663 627 32 41 701 142 322 27' 
3,500 724 687 1,103 25 590 154 217 0 

3,080E 0 0 0 0 3,080E 0 -0 0 
2,984E 0 0 0 0 2,984E 0 0 0 
2,925 1,146 373 522 848 0 0 36 0 
2,902 0 0 0 0 2,902 0 g 0 
2,884 0 0 0 0 2,884 0 0 

- . 
1,040,281 120,680 135,159 92,760 24,572 529,211 31,479 74,686 31.734 

2,846 653 781 180 21 1,056 155 0 0 
2,812 3331 3681 2481 641 1,4421 891 1811 811 
2,811 199 243 402 3 1,554 13 397 0 
2,599 0 0 0 0 2,599 0 0 0 
2,450 450 319 196 5 1,368 0 112 0 
2,436 566 62'7 54 73 401 487 227 I 
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TABLE E -34. TOTAL AND FEDERALLY FINANCED CAPITAL EXPENDITURES FOR SCIENTIFIC AND
ENGINEERING FACILITIES AND EQUIPMENT FOK RESEARCH, DEVELOPMENT, AND

INSTRUCTION, BY FIELD OF SCIENCE FOR SELECTED YEARS, FY 1964-73

, .. (DOLLARS IN THOUSANDS)

FIELD

TOTAL

ENGINEERING..
PHYSICAL SCIENCES
ENVIRONMENTAL SCIENCES
MATHEMATICAL SCIENCES
LIFE SCIENCES..
PSYCHOLOGY
SOCIAL SCIENCES..
OTHER SCIENCES, NEC

FEDERALLY FINANCED

TOTAL

ENGINEERING...
PHYSICAL SCIENCES
ENVIRONMENTAL SCIENCES
MATHEMATICAL SCIENCES
L E SCIENCES
P CHULOGY
S 4IAL SCIENCES
OTHER SCIENCESI , NEC

OTHER SOURCES

TOTAL

I

1 1964_ 1_ 1966 __I 1968 t 1970 1

529,492

71,699
130,700

a/
22,792
231,993
21,720
32,588
18,000

134,439

10,946
29,701

a/
4,052

81,659
2,121
2,020
3,940

395,053

1

1

666,997 1,070,727

95,119
182,678

a/
31,856 ,

276,328
19;734
4,928
34,354

212,397

25,049
67,300

a/
11,469
90,173
4,310
7,892
6,204

454,600

951,873

126,304 132,623
283,811 225,268

a/ a/
55,104 38,160

452,707 418,472
34,425 22,036
76,217 62,049
42,159 53,265

340,447 279,316

39,432 38,263
95,178 63,107
a/ a/

13,676 9,536
150,591 142,718
10,342 4,848
17,627 10,303
13,601 10,541

730,280 . 672,557

ENGINEERING 60,753 70,070 86,872
PHYSICAL SCIENCES .,.... 100,999 Ob 115,378 188,633
ENVIRONMENTAL SCIENCE§ a/ a/ a/
MATHEMATICAL SCIENCES.. 187740 20,387 41,428
LIFE SCIENCES 150,334 186,155 302,116
PSYCHOLOGY 19,599 15,424 24,083
SOCIAL SCIENCES 30,568 37,036 58,590
OTHER SCIENCES, NEC e. 14,060 10,150 28,558

- _i____...-. 1- _i

.2/ NOT SEPARATELY AVAILABLE

164
/

80

1,0

94,360
162,161

a/
287624

275,754
17,188
51,746
42,724

__1___

16

1



1 TOTAL AND FEDERALLY FINANCED CAPITAL EXPENDITURES FOR SCIENTIFIC AND
ENGINEERING FACILITIES AND EQUIPMENT FOR RESEARCH, DEVELOPMENT, AND

INSTRUCTION, BY FIELD OF SCIENCE FOR SELECTED YEARS, FY 1964 -73

1.

1.64

(DOLLARS IN THOUSANDS)

I

19.l1i I 1966 1 1968 1970 1972 1 1971_

529,492

71,699
130,700

a/
22,792

231,993
21,720
32,588'
18,000

134,439

666,997

95,119
182,678

a/
31,856

276,328
19,734
44,928
16,354

212)397

1,070,727

126,304
283,811

a/
55,104

452,707
34,425
76,217
42,159

340,447

'.

951,873

132,623
225,268

a/
38,160

418,472
22,036
62,049

I 53,265

279,316 .

1,028,195

102,266
190,691

a/
31,512

556,039
23,600
74256
52)831

260,337

846,285

60,108
109,760
27,000
20,257 ,

490,760
39,735
61,052
37,613

227,259

10,946 25,049 39,43-2 38,263 25,624 15,96Q
29,701 67,30-0 95,178. 63;107 40,902 24,629
a/ a/ a/ a/ a/ 5,846
4,052 117469 13,676 9,536 5,581 3,026
81,659 90,173 150,591 142,718 160,521 162,177
2,121 4,310 10,342 4,848 4,218 5,127
2,020 7,892 17,627 10,303 12,393 5,281
3,940 6,204 . 13,601 10,541 11,098 5,213

395,053 454,600 730,280 672,557 d 767,858 619,026

60,753 70,070 86,872 94,360 76,642 44,148
100,999 115,378 188,633 162,161 149,789 85,131

a/ a/ a/ a/ 21/1154
18,740 20,387 41,428 28,624 25,931 17,231

150,334 186,155 302,116 275,754 395,518 328,583
19,599 15,424 24,083 I 17,188\ 19,382 34,608
30,568 37,036 58,590 I 51,746 4' 58,.863 55,771
14,060 10,150 28,558 I 42,724 I 41,733 32,400
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TABLE B-35, TOTAL ANL FEDEttALLY FINAWCEU CAPITAL EXPENDITU8ES FUR SCIENTIFIC-AND ENGINEER'
}ACUITIES AND ECM-MINT ycm flESEARCH, DEVELOPMENT, AND INSTRUCTION, BY FIELD

SCIENCR, AND TYPE OF INSTITUTION: FY 1973

(DOLLARS IN THOUSANDS)

FIELD *I
1_

INSTITUTIONS GRANTING DEGREES I
TOTAL I SLIENCE E ENGINEERING

DOCTORATE_C MASTER'S 'BACHELOR'

1

TOTAL

ENG.LoEhtING 4

PdYSICAL SCIENCES
ENVILChMENWL sCIENcrS
MATHI.NATICAL SCIENCES
LIFE 3c1ENCES
PSYCnCloGY
3CCIAL SCIENCES
Oinrr SCIENLtS, NEC

ituE8AL 60VEI,NAiNT

TOTAL

ENG4JLEnIJG
PflYSICAL 3CIENC.ES.
ENVILChMENTAL SCIENCES
ct 'I ti e'IICAL ..)CI}NLEJ
LIFE SL1LHCLS
L'SYChCIOGY
SOCIAL SCIE4CtS
OT:fiEr SLILNLES, JEC

OTtitL :CONCIS

TOTAL

t%GIt,,EfaING
PoYiCAL SCIENCE;
INVIIG.NMENIRL :,LIENCES
MA:81.NAlIcAL SLI%N,ES
LIEZ SCIENCt3
ISYCiCIOGY
SCL1.I 0LIENCE

. OAHEF NEC

846,28.5

60/308
1.09intiu

27,000
20,257
4901763
39,735
61,052
37,613

227,259

15,960
. 24,629

5,846
3,026

162,177
5,127
5,281
5,4,213

619,026

44,14o
85,131
21,154
17,231

328,83
34,608
55,771
32,40)

766,692

53,562
91,681
23;367
18,233

466,423
36,614
55,694
21,118

214,053

14,756
22,078
5,495
,670

154,592
4,541
4,959
4,962

55,2,631

38,806
69,,603
17,872
15563

311,831
32,073
50,735
16,156

1

39,409

4,637
12,150
3,277

763
13,337
1,538
2,725

982

3,272

873
.753

289
49

854.
108
184
162

36,137

3,764
11,397
2,988

714
12,483
1,430
2,541

820

1 -I

35,6
1

. 4

4,7
3

9

10,1
1,4
2,2

15,3

9,4

1

1,6

2

6,6
4

. 2612

2

3,1
2
6

3,4
9

2,1
15,2

166
81



k AND rEDiatALLY FINANCE) CAPITAL EXPENDITURES FOR SCIENTIFIC AND ENGINEERING
IIIIES AND 101E-MENT FOR bESLARCH, LEVELOPUNT, ANDINSTEOCTION, BY FIELD OF

SCIENCE, AND TYPL OF INSTITUTION: 1973

(DOLLARS ii THOUSAN.DS)

FIELD I TOTAL
.INSTIIUTION..S GRANTING DEGREES IN NO SCIENCE

SLIBNCE_ f ENGINEERING DEGREE
D2CT'ORATE_I MASTFR'S IDACHKIOR'S 1.

.. 4

IFNCES
AL
L SCIENCr.'
ES

.

840,285

60;10\4
109,7ot,

27,030
20,257

493',703
39,735

766,6921

F 53,562
. 91,6811

23,364'
,, 16,233

466,443
36)614

39,409

4,6371
12,1501
3,2771

763
. 13,337

1,538
UCZS 61,052 55,694 2,725
LE:), MtC g 374611 21,, 1,18 982

. c

*.

227,29 2.14,1:53 3,272

/15,94o.) 44;756 873
IENCS 24,629 2,O7S 753
AL SCIFNC S 5,846 5,495 289
L 3,026 .* 2,670 49
IS. 162,177 '154,592 854

.4,541 108
NCtS

, 5,281 4,959 184
ES, AC :4 i . 5;213 4,962 162

,.

.t314,02611. 5521/634 36,137

4.74,14o 38,v061 3,764
'ENCE'.; 4 85;131 69,6031 11,397

23,154 1,7,8721 2,988
17,2311 15,517.31 714

328,5431 311,8311., 12483
34,6.)31 32,3731 1,43C

C1.3 'S5,7711 53,7,351 .2,541
32;40)1 16,15'61 820

.1 1 1 i

81

, 35,6654
1 .'

4761
4,7824

356
903

( 10,126
. 1,459
2,249

15,334

.

9,426

189
1,634

62
259

6,627
465
115
75

4,499

1,433
1,147

0'
358
874
124
384
179

508

142
164

o
48
104
13

23
14

2b,259 - 3,99,1

287 1,291
3,148 983
294 0

.644' 310
v3,4-99 770

994 111

2,134 361
ili,259 165

_1-_-

4.

167
-et



TABLEB-36. TOTAL AND FEDLIALLY FINANCED CAPITAL LXPENDIfUhES FOR SCIENTIFIC AND ENGINDERIRI
FACILITIES ANC t.,,UIFAENT FOL RESLAIXH, DEVT.LON4ENT, AND INSTRUCTION, BY FIELD 0

SCIENCE, ANC CCNTRCL: FY 1973

(DCLLAnS IN 28CISANDS)

WIELD

TOTAL

IYPE OF CONTRCL
TOTAL iRIVATE,I kUBLIC

O 1.... I TOTAL I FEDERAL_I STATE

346,265

tNGI(irc,IN(, o3,106
dai.-..1LA4 0CIENcL8 /1)9,760

"AirLMATILAL .(..;&1:.NLiS
/1..." 27,C10_NJIIONMT.TIAL J(IEN0ES

20,257
Lliz :.,C,IrN0F.S ,,I 49,:,76C,
1.3t,2i01oGY

±
39,735e

..)CLI,L SCIE%CtS
I 61,052

ulaz, SLIT...L.S, ..0 .I 37,613

vAL0NY,c,NI

TOTAL 4 227,259

LNOFEilN; I 15,960
ell/J.:CAL oLILNC-S I 24,1329

IAIii,i'AllOAL ;CItNCr..S
ip4 5,896VI.C.NME\IAL SCIiNCES

3,C26
L1it5LILES

I 162,177
e.;ILII0L01..;i

I .5,127
.'.oOlt.L J.C.1.(.2,3 '3,2H1

4' u%bLI ,.:i.:iLco, NLC ft. 5,213

LT4h

TOTAL

OflY!)1CAL

ItC111.'A:I.AL

' ;CA -'40'c

I

OOOO

.224,266

27,119
32,913
5,891
7,059

114,936
1),583
19,754
2,CW

69, 64.0

/,413
117432
2,691
1,547
3/,49:
21808
1,376
1 067

l

619,)261 1,9,622 459,4)4 296
I

.

44,1461 17,706 26,442 3
:C5,1311 21,466 63,645 4

21,1541 3,2C2 .17,952 3

17.,2311 5,512 11,719 1

328,5811 75,646- 254,937 22
34,6.)81 16,775 17033 1

)5,7711 16,373 37,313 31
32,9)C1 917 31,413 231

I _ I ',.. I

617,)1'4

3.2,969
76,'142

21,107
13,140
175,824

_ 20,15.2
41,298
35,6"2J

157;615

6,547
13,197
3,155

.1,479
122867

2,319
. 3,905

4,126

747

236
52
18

19

145
4

33
240

451

233
48
15

18

123
3

2
9

82

161 1119

609,4

31,60
75,42

.21,03
12,8'5

372,58
19,95
40,93
.35,10

155,79

6,14
' 12,86

3,1
1,4

121,9
2,3
3,8
4i09

45,3,7

25,

61J11,9

11,4
250,6
17,6
37,0
31,0



ND FEDtvAllY FINANCED CAPITAL. EX.FENLIfUhES I-0a SCIENTIFIC AND ENGINEERING
-IES ANC c,,UIEMENT 1.'01 e,ESIAikCii, DEYr.LOPrENT, AND INSTaUCTION, BY. FIELD OF

SLIFNCE, ANC CCNThCL: FY 1973

(DCLLAtIS IN, friO1SANDS) 4

IYPE OF CONTRCL
FIELD I TOTAL 1 PRIVATE

I
BL IC

TOTAL j FEnEhAla STATE L LOCAL

. 1

I . 1

I ^
I .346,21351 229,266 617,)19 747 669,1499 6,77.3

I 63,10411 27,119 32,969 236 31,605 1,1148
1..32,, , I 1)9,7601 32,913 . 78,8142 52 75,14214 1,366

SCIENCES I 27,10101 5,893 21,107 18 21,034 55
3CILNLES I 20,2571 1,059 13,1)6 19 12,852 327

r I 497,,76C I 114,936 375,824 1145 372, 589 3,090.I -39,7351 1),503 20,152 19,953 195
E5 I 31,052t 19,7514 41,.298 33 140,933 332
S, . -C I 37,6131 2,004 35,6:9 2140 35,109 260
. I I

cNT I I

'',. I 1

.. , I_ 227,2591 69,81414 157,615 451 155,792 .1,372
4 , 1

. I 15,90;)' 1,1413 6,5147 233 6,1140 1714

NC :3
3 ;CI.iNC.",

t

I

1

, z14,b29-1 11,1432
85,%461 2,691

13,197.
3,155

148

15
12,869

3,1314
280

6
x..

33..1'41CLQ, I 3,2.161 1,5147 1,1479 18 1,1422 39
-4 . e 1 I 1 0 , 1 1 7 I 31.,49: 122,367 123 121,951 813

I 5,1'271-....., 2,4C.6 2,319 3 2,300 16
'..1. J L 5,-2rs11 \1,376 . 3,305 2 3,882 21

NEC .. I 5,2131 1,087 4-, 126 9 4,0914 23
1 I .

I c'19*026 1 i9,622 459, *4)14 29.6 1453,707 5,1401
1 , i
j 44,1utsj - 17,1Qt. 2b,442 3 25,1465 9714

s.L.ZS I 25, 1311 21,1466 (.3,695 14 j 62,555 1,086
.-L.1F NCLS 'I 21,1541 3,202 17,452 3 17,900 149

...)(.1rINLE-, I "17,2.311 5,51. 11,719 1 11,4301 288
I 328,5?-31 75,6146 25., 937 22 250,6381 2,277,1 34,6 1'81 16,770 '.17,613 , 1 17,6531 179

Lc I ;5,7)1j, 16,37:3 -37,39.3 34 317,.051I 311
:,, 3iL.. 1 .32,4or 17 31,483 231 31,0'151 237

I. 1 slAti 1 , 1

82
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APPENDIX C
a

.List of Fed-erally Funded
Research and Development
Centers Administered by
Universities and University
Consortial

PARTME NT Of DEI ENSE

Department ot the Navy
Applied Physics Laboratory (Johns Hopkins ,

AppliecrPhysics Laboratory (University of Washington). .
( enter for Naval Analyses (University of Rochester)
Applied Research Laboratory ennsylvania State Univer-

sity)

Department of the Air I orce
Inc oln Laburllury (Massachusetts Institute of Technology)

A TOMI( E NERGY OMMISSION

Arms Laboratory (Iowa State University of Science and Tech-
nology)

Argonne National Laboratory (University of Chicago and
Argonne Universities Association).

Brookhaven National Labciratory (Associated Universities,
In())

Cambridge FIc4 tron Accelerator (Harvard" University and
Massa( hRsetts Institute of Technology)

1A11 of the organtzations listed here were designered by the f &feral
bun(il for srien« and ter hnology to be f F RD(' in aiademir year

U17 7

194 4

\

Lawrence Radiation Laboratory, Berkeley and Livermore
(University ot California)

Los Alamos Scientific Laboratory (University of California)
ermi Natiomil Accelerato( laboratory (Universities Research
Association)

Oak Ridge Associated Universities
Plasma Physic Laboratory (Princeton University)
Stanford linear Accelerator Center (Stanford University) -

NATIONAL iNeERONAUTICS AND SPACE ADMINISTRATION

lei Propulsion Laboratory (CaliforniaInstitute of T'echnology)
Space Radiation Effects Laboratory (College of William and

Mary) -
. NATIONAL SCIENCE (OUNDAfION

( erro-ToloIC- Inter-American Observatory (Association of
Universities for Research in Astronomy, Inc )

National Astronomy and Ionosphere Center (COrnell Univq,r-
say)

Kitt Peak National Observatory (Association of Universities.
for Research in Astronomy, Inc )

National ( enter for Atfliospheric Research (University Corpor-
ation for A tmospheN Researc h)

National Radio Astronomy Observatory (Associated Univer
sities In( )

I

95

Statistical

University -Admi
Funded Researc
Centers (Part II)

C-1 Current R&D
administered Fe
Development C
field of science,

'C-2 I ederally financ
in university -ad
Resarch and D
a( ter of stork,

' years 1%4-73

(
ji Curren( R&D

administered F
1953-73

C-4 Selec ted f manc
ac tivities to uni
197;



ent

X

sity.

Federal
lc year

Lawrence Radiation Labors ory Berkeley and Livermore
R ruyersity ot California) . .

1. Limos S. ientrtrs labdratory i1. nryersrty of Catitornial
Fermi National Accelerator Laboratory (Universities Research

Association)
Oak Ridge .% so( sated Universities
Plasma Phy sic s laboratoot (Princeton Univercitv)
Stanford linear Accelerator Center (Star ford University)

NATIONAL. AERONAUTICS AND SPA CE ADMINISTRATION

let Propulsion Laboratory (California Institute of Technology)
Space Radiation Lfteicts laboratory (College ot yb rlharfi .and

are., )

NAT ION Al' S( FEN( I FOUNDATION

( erro Tololo Int& American Observatory (Assoc iation of
Uwiyercities tqt Research in Astronomy )

National Astronomy and Ionosphere Center (Cornell Untver
sitN ) ,

kin Peak National Observatory (Association of Universities
for gecear( h in Astronomy Inc )

National (enter tot Atmospheric Recearc h (University Corpor
ation for Atmospheric Resear( h)

National Radio Astronomy Observatory (Associated Univer-
caws Inc I

95

J

Statistical Tables

University-Administered Federally
.,Funded Research and Development

entel-s (Part II)

( 1 ( urrent R&D expenditures in university-
administered Fqderally I unded Research and
Development Centers by character of work
field of science for selected years 1%4-71

( 2 Federally financed current R&D expenditures
in university-administered Federally Funded
Research and Development Centers by c Kar-
a( ter of work field of science foci selected
Years 1%4 73

,

96

97

( urrent R&D expenditures in university-
administered F F RD( s by character of work.
,}95; 7 3 .98

S 0'

Selected f inanc 'al characteristics of c? lentit
ac by sties in university administered F F RD( s
197;
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Table C-1. CURRENT R&D EXPENDITURES IN UNIVERSITY-ADMINISTERED FEDERALL1P FUNDED RESEARCH AND DE
CENTERS,.BY CHARACTER OF WORK, sfELp OF.SCIEKE, FOR SELECTED YEARS,FY 1964-

CHARACTER AND FIELD

(DOLLARS INS THOUSANDS)

r
1 1964 ' 1 1966

.

TOTAL 629,202 .

CHARACTER OF WORK:

BASIC RESEARCH
APPLIED RESEARCH
DEVELOPMENT

.

FIELD OF SCIENCE:

ENGINEERING (TOTAL)

PHYSICAL SCIENCES - (TOTAL)
(1) ASTRONOMY

(2) CHEMISTRY
(3) PHYSICS..,

(4) OTHER PHYSICAL SCIENCES NEC
ENVIRONMENTAL SCIENCES (TOTAL).;
MATHEMATICAL SCIENCES (TOTAL)
(1) MATHEMAiIC6 (EXCLUDING

COMPUTER SCIENCES)
(2) COMPUTER SCIENCES

LIFE SCIENCES (TOTAL)

BIOLOGICAL (INCLUDES

AGRICULTURAL SCIENCES)
(2) CLINICAL MEDICAL "1 ,

(3) OTHER LIFE SCIENCES,NEC....-
PSYCHOL9I# (TOTAL)
SOCIAbSCIENCES (TOTAL)
(1) ECONOMICS
(2) POLITICAL SCIENCE
(3) SOCIOLOGY

(4) OTHER SOCIAL SCIENCES, NEC
OTHER SCIENCES, NEC (TOTAL)

A

196.

191,027

201X0
236,380

.154,704

362,352
24;599

59,458
264,632

13,633'

28,310

39,850

"N/A

N/A

'37,504

'28,528

8,976

N/A

4,776
1,522.'

N/A
N/A
N/A

1,522

'189

-.t

629,502

226,547
207,012

195,943

150,54
4368,485

20,114

'941

1/.1,

,019

/A

N/A
2,136

25,150
'6,986

N/A
4,195
2,815

N/A
N/A
N/A
2,815

157

96

1968

718,930

275,595

231,207
212,128

178,945

41'0,362

27,330

61,718
306,294
15,020
'27, 5

37,

N/A'

N/A
32,602.

26,352

5,634
616

5,661
8,945

149

336

604'
. 7,856-

,17,393,

1970

736,847

2t8,732

215,587 -1
252,528 4,

189/060

428,189
19,765
71,229
317,549

19,646.
26,970
38,213,

N/K
N/A
34,176- '

26,804
6,753

619

1,506
5,059

20

220

102

4,717
13,674



4

R&D EXPENDITURES IN UNIVERSITY- ADMINISTERED FEDERALLY FUNDED RESEARCH AND DEVELOPMENT
1 CENTERS, BY CHARACTER Q' WORK, FIELD OF SCIENCE, FOR SELECTED yEARS,YY-1964 -73

.

.(DOLLARS IN THOUSANDS)

,1 1964
.1

OTAL)

SCIENCES NEC:.
ES (TOTAL)
S (TOTAL)

CLUDING
CES)

UDgS '

IENCES)

CES,NEC

EKES: NEC...
TOTAL)

629,207

191;027
'201,800

236,380

154,704

362,352
24,599

59,458
264,632
13,633

28)310

39,850
I

N/A

N/A
37,504

28,528

8,976

N/A
4,776
'1,522

N/A,

N/A
N/A

1,522
' 189

r
1

,

1966
1,,1 1968

1

r F
7

4

629,502'

2a6,547

207,612
195,943

150,522

368,485
120,114

51,941
285,306
11,124

31,173
40,019

N/A

N/A
32)436

6;986
N/A.

4,195
2,815

N/A
N /A

N/Al

2,§15
157

96

718,930

275;595

231,207
:212,128

178,94

410,362
27,330

61,71E

306,294

15,020 i%

.27,875
37,147

N/A
N/A

32,60/

26,35:1

5,634

616,

. 5,601

8,045.

. 149

336

604'

7,856

17,393

L,
1970

736,847

268,732

215,587

252$528

189,060
428,189
19,765
71,229

317,549

19,646

26,970
38,213 e

14A
N/A

V

1972

4
763,563

250,167

225,452

287,944

198,070
431064
28,473

75,395
309;266
18 730,

07,186
41,738

N/A
NIA

34,176 36,346'

) ,
26,804

6,753 ,`

29,204

3,707'
619 3,435

1,506 1,447
5,059 8,686

'20 N/A
220 -91
102 55

4,717 8:4540

13,674 8,226

-

157

'

1973

'816,923

296,9%
225,911

)2194,057

t:l
..__ 28,14

te,g1
319, 4, '...

40,C
54,9
1\

W V..,
16,50$ t,

38,434 V

*,

33,9140

)1

,

24,344

6,271
898

1,392

835
371

186

0

4,095



t,
FEDERAt,LY FINANCED CURRENT R&D EXPENDITURES IN ANIVERSITY-ADMINUTERED FEDERALLY FUNDED RE1
AND DEVELOPMENT CENTERS, BY CHARACTER OrMORK, ,FIELD OF SCIENCE, FOR SELECTED YEARS, FY'

9 ,

9

(DOLLARS IN THOUSANDS)

":.
CHARACTER AND FIELD

'\
CHARACTER OF WORK:

-TOTAL

BASIC RESEARCH,
APPLIED RESEARCH
DEVELOPMENT

FIELD'OF'SCIENCE:

ENGINEERING (TOTAL)-

PHYSICAL SCIENCES (TOTAL)
(1) ASTRONOMY
(2) C;IEMISTRY

(3) FHYSICS.

(4) OTHER PH/SICAL SCIENCES NEC:.

ENVIRONMENTAL SCIENCES (TOTAL)....
':MA1HEMATICAL SUENCES.(TOTAL)

(1) MATHEMATICS (EXCLUDING.,
COMPUTER SCIENCES)

(2) COMPUTER SCIENCES
LIFE SCIENCES (TOTAL)
(1) BIOLOGICAL (INCLUDES

AGRICULTURAL SCIENCES)
(2) CLINICAL MEDICAL
(3) OTHER LIFE SCIENCES, NEC

PSYCHOLOGY (TOTAL)

SOCIAL SCIENCES (TOTAL) ....... .

(1) ECONOMICS
(2) POLITICAL SCIENCE
(3) SOCIOLdGY

(4) OTHER SOCIAL SCIENCES, NEC...

OTHER SCIENCES, NEC (TOTAL)

158,

1964

629,166

190,46
201,800

36,380

154,704

362,330
24,385"
59,458

"244,610

13,877

28,310
39,840

N/A
N/A
37,495

.28,519
8,976

N/A
4,776

1,522

N/A.

N/A
.N/A

1,522

189
/

A

7
1966

7

629,409

226,44
207,012

/95,943

i 1450,522

368,408
19,929

51,941
285,229
11,309

31,173

40,003

L.

N/A
N/A
32,136

25,150

6,986

N/A
4,195'

2,815

N/A,

N/A -

N/A
2,815

157

/I

97
..

,-

,196$

I

715,346

273,399

230,275
211,672

178,651
409,308
26,485

,61,689

3b6 114

15,020
2T,850

36,669

.N/A

N/A.

32,583

26,333
5,634

616

5,611
7,335

138

319

537

6,341

17,349

-r

A
1

1970.

734,131

267,084

214,925

252,122

188;712
427,879
19,759 '

71,206
317,268
19,646
26,923
37,554

N'A

N/A
34,010

26,671
6,720

619'

1,486

. 4,258
20

201

91

3,946

13,309

L.

75

24

22

28

19

43

2

7

30

.1

1

3



.

FCED CURRENT R6D EXPENDITURES *IN UNIVERSITY- ADMINLSTERED FEDERALLY FUNDED REASEARCH
INT CENTERS, BY CHARACTER.OF WORK, FIELDOF SCIENCE, FOR SELECTED YEARS, FY 1964-73

(DOL.ARS IN THOUSANDS).

r

OOOOO

S NEC..

AL)....

5)

C

NEC...

S ,

1964 4
1966 1968

pi%

1970

-1

1972 1973

629,166 1. 629,409 715,146 734,131 758,331 812,854

ok

190,986 226,454 273,399 267,084 247,977 294,965
201,800 207,01f 230,275 214,925 221,04 225,025
236,380 195;943 211,672 252,122 286,430 292,864

1

154,704 150,522 178,651 188,712 t97,099 252,714
362,330 368,408 409,308 427,879 430,328 425,358
24,385 19,929 26,485 19;759 27,540 27,728
59,458 51,941 61,689 :71,206 75,305 73,958

264,610 285,229 306,114 317,268 '308,753 317,833
13,877, 11,309 .1.5,020 19,646 ,18030 5,839
28,310 31,173 27,850 26,923.. . 36,811 40,017
39,840 A0,003 36,669 37,554 '41,599 54,721

N/A - N/A N/A N/A N/A 16,380
N/A N/A N/A . N/A N/A 38,341

'37,495 .32,136i 32,583 34,010 35.461 31,661

28,519 25,150 26,/33 29,169 24,202
8,976 6,986 5,634 6r72A 3,257 3,195
N/A N/A 616 619 3,435 6,264
4,776 4,195 5,611 1,486 1,426 896
1522 2,815 7035 '4,258 6,983 1,392
N/A V/A 138 20 N/A 835
N/A N/A 319 201 76 371
N/A lq/A 537 91 46 186

1,522 2,815 6;341' 3,946 6,861 0

189 157 17,339 13,309 8,224 4,095

97

r.

;59
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APPENDIX D

, .

. Reproduction of Covering'
Letter and Instructions'

s

1The questionnaires used in the survey are reproduced in appendixes B
and C

)

RATIONAL SCILNCE`FOUN
WASHItIGYON, D 265501

.

Dear Sir:
/

The National Stience Foundation requests yo
survey. of scientific activities. of instituti

Timely statistics from the iunyey are very i
National Scientg Board in apPIrdising the net
efforts. Beginning this year,rthe survey wi
basis. Dr. H. Guyford Stever, NSF Director,
this on May 7; 1973, and a copy of the mesa
information.

few changes between the enclosed survey
Shown in the notice of modifications contain
instructlons.. Please note that a postcartl
that shouldbe 4eturned immediately uponrec
that the'questionnaire has reached yoh and
persons to be contacted igquestions arise i
phases of the survey.

Please complete and return the form to us by
institutional responses are critical to the
will be processing the data as soon as they
inclusion in the NationalScience Board's,
which highlights the latest "status of scien
survey data were used extensively in that re

4' Please note that Item 5 reqizests estimates o
mental research, even though we realize that
difficulty in reporting it.' One of the reco
business officers and institutional research
recent NSF seminar on departmental research
reporting be provided as part ofour survey.
letter suggests three methods to estimate de

103
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i)frIONAL SCIENCE FOUNDATIONN
.0 . WASHINGTON, D C 2c'SSC

WC'

APPENDIX D

roduction of Covering-
etter and I nstrUctionsi

1

noiro used in the survey are reproduced +n appendixes fr

August 17, 1973

Dear Sir: -.0 .

, . (
The National Scienbe Foundation requests your cooperation in its eighth
survey of pcientific activittes of institutions of higher education.
Timely statistics from the survey are very important to NS and the
National Science Board in appraising the national and rade c R&D ,

..

- , efforts. Beginning this year, the survey will be conducted on an annual
4' basis. Dr. H. Guyford Stever, NSF Directo, notified,your president of
(

;this on-May 7, 1973, and a copy of the message is enclosed f' m your
information.

... .

. .
4

The few changes between the enclosed survey form and last year's are .

shown in the notice of modifications containedoon the last page of the
instructions. Please note that a posttard is included An the package
that should be returned immediately upon receipt. It '7411 assure us

* s-i, that the questionnaire has reached you'apd will providpIthenaes of
'pergong to be contacted.if questions arise in the foLltrup and editing
phdies of the survey.

Rlease complete anh return the form to us by October 31.,.:19t3( 4Lrly
institutional responses.are critical to thd.succese of be punvey. We
will be processing the, data as soon as they are returnee 114 for

I

inClusion'in the National Science Board's annual report 0 the; President
which highlights the latest "status of science".indicato rs. Lasi.yearli
survey data were used extensively in that rep9rt.

t
Please note that Item 5 requests estimates of expenditurO1b for depart-
mental research, even though we realize that many instit ions have
difficulty in reporting it. One of therecommendationso university
business officers and institutional resealthers who parti ipated its a
recent NSF seminar on departmental research was that guid lines in
reportipg be provided as part of,our survey. The' sheet a ached to this
letter suggests three methods to estimate departmental re ,arch funds.

10



ATTAC'MENT

Gtidelines to Report Expienditures for Departmental Research
aP

14-penditures for departmental research are estimated at nearly $680.
4111on in41972, or about one-fifth of total academic research. Depart-

.

mental research, which is a concomitant to the teaching mission, is
rarely identified in university record-keeping. Nearly one-half of the
Nation's institutions of higher education ai',e unable to estimate its
volume in:expenditures, including some of the most prominent univerpty
desters of advanced research. J
;

A seminar on departmental research was held recently by the National
Science Foundation. The participants consisted of about 20 persons drawn
From major universities, government, and higher education professional
associations.

f

Their discussion revealed three methods that institutions might use to
,atimate expenditures foridepartmental research, as follows:

.

Reque that department chairmen give estimates of the
.1 percenta e of time that their own faculty spend on

departmental research. The survey coordinator then can
,combine the estimates and report'Nhose percentages'in
item 5, column 2;

2. Either ask the department chairmen to estimate, or
estimate departmental research from central records
as a residual. First estimate the proportion of time
spent by faculty on instruction, organized research,

Aloublic servile, and administration -the residual to
departmental researc

3. For institutions that have faculty aotivity reporting

systems, use the reports as a, basis of estimating the
proportion of time spent on departmental research.

Please note that revenues produced from charges for medical services apd

for user charges at agricultural experiment stations should be included
as departmental research to thelextent that they support research, even
though these revenues may not be thought to be institutional resources
and may not be included in your accounting records.,

The detailed findings and recommendations from the NSF seminar on depart-
mental research will be published afq distributed at a later date.

f,

A

211 ,r

104

NSF recognizes that some of the data
, including breakdowns of expenditures
development, and, departmental resear

percentage estimates rather than abn
only national aggregates for these s

individual institutions will not be i

We are enclosing a copy of a summary
that it will de,:trate that NSF is
statistics. A etailed report will b
you would like to have any additiona
please let us know and we will try to

Your continued cooperation in report
greatly appreciated. If you have Tie
or*Mr. Ronald Biggar. We may be reac

st

Enclosures
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-Sin

Ric
Uni

I
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2

NSF recognizes that some of the data are "soft" estimates. These data*
including breakdowns of expenditures into basic and applied research,

Irdevelopment, and depa'itmental research are requested in the form of
percentage estimates rather than absolute amounts. NSF'will publish
only national aggregates for these statistics so that reports by
individtml institutions will,not be identified.
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qe are enclosing a copy of a sum;Ary of last'year's data with the hope
that it will demonstrate that NSF is trying to provide early release of
statistics. A detailed report will be published in a few months. I?
you would like to have any additional data froathe survey listings,
please let us know and ve will try to provide them to

Your continued cooperatiol in reporting timely data to JSF will be
greatly appreciated. If you have questions, please address them to me '

or Mr. Ronald Biggar. We may be reached on Area Code 202, 282-7790.

Enclosures
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Sincerely yours,

x.Lede.1:,4(2,11e, .46'1 14.

Richard 11: Berry, Study TJfrector

Universities and Nonprofit
,Institutions Studies 0oup
Division.of Science Resources Studies
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NATIONAL SCIENCE FOUNDATION

WASHINGTON o C 20550

SURVEY OF SCIENTIFIC ACTIVITIES OF INSTITUTIONS
Of HIGHER EDUCATION

(Current and Capital Expenditures for Research,
Deselopment, and Instruction in the Sciences and Engineering, F 1 19731

!Vail( (TION,5 AND DEFINITIONS

The National Science Foundation requests
your cooperation In completing the attached
questionnaire covering the financial character's:
tics of your institution as they relate to the
sciences and engineering

Your cooperation in returning the question-
naire by October 31. 1973:-will be greatly ap-
preciated

Information on some items may not be
available from records normally maintained by
your institution Reawnahlt egantatcs for
stems n tll he Amnia( tor) \khcrc it is not possible
to identify expenditures for the year, revenues
may be substituted Enter -0" as an item total
(lines 1100. 1200. 1300. etc . are item totals) rather
than leave, the total blank

This survey is generally comparable to that
conducted by this office in 1972, covering finan:
oat expenditures for academic year 1971 72
Where data reported In the surrent'sup.cy 'Jitter
significantly from those reported in the previous
survey, please indicate the reasons, for the
difference. such as the inclusion of unrtimburscd
indirect costs in the space provided for
"Remarks", at the end of the questionnal
Copies of your institutions earlier responses are
asailabk upon request

If you have any questions regarding iMor-
ma'ion requested on this form or if you need ad-
ditional forms. write or ielephoric Mr Ronald.
Biggar at the Universities and Nonprofit Institu-
tions Studies Group (202 2$2-7790). National
Science Foundation. 1800 "G" Street. N W ,
Washington. D C 20550

e .
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Tht financial surrey covers the fiscil year
beginning on July I. 1972, and ending June 30.
1973. or youranstitution's equivalent fiscal year
ending in 1973 .

Int lude data for branches and all
organizational units of your institution, such as
medical schools and agricultural experiment sta-
tions Also include hospitals -or clinic's owned.
otkrated, or controlled by unisersities, and inte-
grated operationally with the clinical programs of
your medical schools FAA Jude data for Federally
Funded R&D CenteK administered by =-
versales A separate questionnade will be mailed
ddectly to each Ccntcr Scc page 3 for a list of
Federally Fucled Research and Development

'Centers (FFROCs) FFRDCs, 6s designated by
Federal agensies...are R&D organizations ex-
clusisely or substantially financed by the Govern-
ment and administered on a contractual basis)))
educanotial institutions or other organizations!

In co.rnpleting this form. respondents may,
find it useful to refer to principles of financial ac-

,,counting for institutions of higher education
presented in College and t nib ersti,t Business A d-
Maustraiton (Washington. D C American
Council on Education. 1968).

All financial data requested on this form
should be reported in thousands of dollars. for ex-
ample. an expenditure of $25342 should be
rounded' to the nearest thousand dollars and
reported as $2,5
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Section ACurrent Expenditures for Separately Budgeted R
- (ExpCnchturrs for instruction and depaoinental rticarch and

fIICIIIIK, are to be excluded here huh reponed in Sections

Definitions

Research and development includes basic
and applied research in the sciences and in
engineering, and design and development of
prototypes and processes

Research is a systematic. Intensive study
directed toward fuller knowledge of the subject Deve
studied Retearch may be either basic or applied knowledge

Basic research is directed toward an Increase production
of knowledge. it is research where the primary aim devices. sy
of the an.estagatot is a fuller knowledge or not includ
understanding of the subject under study rather testing

than a pri
Apph

tical ape
applied
basic resea
the invesit

Classification of Fields of Sete

Listed below, are illustrative disciplines included in engine
which separate data are requested in items 4, 5, and 6 of the q

ENGINEERING
AFRONAUTICAI

Arrodsnamocs
AST RON All ICAI

Aerospace, space technolop
CHEMICAI

Petroleum, petroleum refining, process
Civil

Architectural hydrautsc hsdrolopc marine comers and
eroironmental, structural. transponation

El ECTRICAl
CommunKation, electronic power

MECHANIC Al
Eripneenng mechanics

METALLURGY AND MATERIAI S
Ceramic mining, textile welding,

OTHER ENGINEERING NEC.
Apiculturel sndustnal and management nuclear ocean
enpneenng systems

.PHYSICAL SCIENCES
ASTRONOMY , s ,

laboratory astrophysses. optical autonomy radio
astronomy theoretical astrophy..... k gamma-ray
neihnno astronomy

,CHEMISTRY
Inorganic, orpno-metaltsc orpmc plow*

PHYSICS A

Acousucs. atOrrIK aril mokeu tar. condensed 4atter;eletnen.
tar particles nuclear structure...outset. plasma

OTHER PHYSIL Al SCIENCES. NEC`

ENVIRONMENTAL SCIENCES (Terrestrial and Etta.
terrestrial)

ATMOSPHERIC SC IENC):..S
Aeronomy. solar, weatbes modification, extra-terrestnal at-
mospheres, meteorology

GEOLOGICAL SCIENCES
Enpneenng geophysics general geology, geodesy and
gruity, 4comitenetam. hyslioksp mootanic pochernrstry
ItOSONCITIXIItTfltaq 1,1111111C gtochermitry lab geouhruca
pakomagipettsm, paleontology. phyucal geography and
cartography, seismology. son sciences
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OCE AN
. Chem

MATHEMA
Algebra.
(minden°
topolOp

COMPITER
Design. d
to data s
sciences
processing.

LIFE SCIEN
6101 OG1

Agricu
beet
ocean
entom
rmerob
pashol
phis,"

CI INICA
In
medic
wen
habibt

OTHER

PSYCHOLO
BIOLOG1

Expert
ogy

SOCIAI
Social
cho
dine))

OTHER

NOT ELSE
Nretsects nubs

requested



NCE FOUNDATION
N, D C 20550

TIVITIES OF INSTITUTIONS
EDUCATION

xpenditures for Research.
e Sciences and Engintenne. F I97b

NiD'DFINITIOsS

The financial stirsey corers the fiscal.year
beenning on July I, 1y72. and ending Jupe 30.
1973. or your institution's equivalent fiscal year
ending in 1973
s.

Include data for branches and all
organizational unus of your institution, such as
medical schooLs and agricultural experiment sta-
tions Also include hospitals or clinics owned.
operated. or controlled by unisersitres, and inte-
grated operationally with the clinical programs&
)out ttedical schools &dude data for Federally
Funded R&D Centers administered by ani-
sersifics A separate questionnaire-will be mailed
direct6, to each Center See page 3 for a list of
Federally. Funded Research and Development
Centers (f FRDCs) FFRDCs, as designated by
Federal rims. arc R&D organizations ex-
clusisely o ubstantially financed by the Gosern-
ment and a muttered on atontractual basis by
educatjonal r stitulions br other prganvations

In comp) ing this form, respondents may
find it useful to efer to principles of financial ac-
counting for i titutems of higher education
presented in Collt e and Universal Business Ad.
minuiralion two hington. D t AmenCan
Council on Educat n. 1968).

AU financial d ta requested or this form:
should be reported in thousands of dollars, for ex
ample, an expenditure of S25.342 shouted bt
'rounded to the nearest thousand dollars and
reported as $25

r
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Section ACurrent Expenditures for Separately Budgeted Research and Develtipment (R &D.)
OF apenditurm lor inslruokon and deponmeniAl march and copilot equipment and

locilitir Arc to be cactus:led hem but reported in Section. B and ( rmpecinct%)

Definitions

Research and development Includes basic
and applied research in the sciences WO in
engineering. and design and deselopn\ent of
prototypes and processes

Research is a systematic, intensive study
directed toward fuller knowledge of the subject
studied Research int) be either basic or applied

Basic research is directed toward an increase
of knowledge. it is research where t he pnmary aim
of Of inevigaior is a fuller knowledge or
understanding of the subject under study rape?

than a practical application thereof
Applied research is directed toward the prac-

tical application of knowledge The definition of
applied research differs from the definition of
basic research chid!) in tends of the objectives of
the investigator

Development. is the systematic use of
knowledge directed toward the design and
production of useful prototypes, materials.
desices, systems, methods, or processes It does
not include quality control or routine product
testing

Classification of Fields of Science
...%

Listed below are illustranse disciplines included in engineering and the sanous fields of science for
which separate data are requested in items 4, 5. at d 6 of the questionnaire

ENGINEERING
AERONAL TI( Al

Amid" narnics
ASTRONAUTICAL

Acreglact space technolosji
( HEMICAL

Petroleum petroleum refining. process
Civil

Archrlectural hydraulic hsdrolosc marine .anlars and .
environmental. structural traportation

ELECTRICAL
Cominumcation electremc power

MECHANICAL
kiss:tering mechanics

METAL! L'RGY AND MATERIALS
Ceramic mining, textile, yielding

OTHER ENGINEERING NEC
'Atricultural industnal and management nuclear ocean
CIIVMS11,17 SWC1121

PHYSICAL SCIENCES
ASTROSOMN

laboratory astrophysics optical agrOnOrn)r radio
,astronorm theorets=1 astrophysics X-ray gamma...as
neutrino astrtnorm

CFIEMISTRY
Inorganic organo-meulbc organic physical

PHYSICS
Acousues, atomic and molecular condensed Miner elemen-
tary particles nutlear structure optics. plasma.

OTHER PHYSICAL SCIENCES NEC*.

ENS IRONMENT SCIENCES (Terrestrial and Ettra
terrestrial)

ATMOSPHERIC SCIENCES
Aeronomy solar. sveathei modification, eau a-tern-in al at
mogiberes meteoroiogy

GEOL. OGICAI SCIENCES
Fnpneenng rophymes. general geolop geodesy and
peva' geornagnethin hydrok inorganic geochemistry
notopg gtochemrstry organlKiteoctemturY Lab geoPh%
paleomagnetism paleontology physical 'geography and
eanography seismology sod sciences

I 2
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OCEANOGRAPHY

oceanography marine gtoph%vsm
Chemical aka nographs peological cleaygraphs .phsocal

MATHEMATICAL SCIEScFS
'Algebra anal's,. applANI mathematic, computer

tscience

foundations and lope geometry numerical analysis stogies
topology

COMM TER SCIENCE
Deur development ,and application of computer capabilities
to data storage and manip4tion corputer and information
sciences (general) information sciences and .sstems data
processing, computer programming, systems analysts

LIEF SCIENCES

Agricultuia science. anatomy animal sciences
bactenoksp biochemotrs blogeo?lphl tyolosscal
oceanography btophs.ic.. ecology embrsologs
entomology molunonars biology, genetics immunoloss
mcrobiologs nutrition and metabolism issratitolop,
Rathologs pharmacology phssical anthropology
phsssolop planusciences radioboolois .ssiemancs

CI ISICAI MEINCAl
Internal medicine rinrologs ophthalmologs preventise
medicine and public health gi:schuths radiologs tuggers
vetalipary medicine dentnin physical medicine and re.
habilitation pharmacy Podthlri

OTHER t !FE SCR-SC-FS SEC

PSYCHOLOGY!'
111010GICAL ASPECTS .

E penmental psychology a nonal (+chasm, cliniPj pay chic+
ogy comparative psychology, ethology

SOCIAL ASPECTS
Social pcho.ogy educational personrci voationai ['Ks
cholop and testing, industrial and engineering ptscholags
development and personallts

OTI4R PSYCHOLOGICAL SCIENCES NIC

NOT ELSEWHEREClASSIFIFD 1sodformuttdnciplman
proles,. withontlie pnmary I c 4and tor single discipline prosy -ts not
requested separately Note drsAplirin ,n Remart.- section



SOCIAL S( IPSE ES
( OS OM IC's

F conomeirics and econorru hiaori of esomany.
thought internationaLeCoriOnSter industrial Labor and ages
cultural economw macrocconomilsr irlscroeconomscs
public hyrax and Inca! pol.cr tbasirs, 0.0110frIts ,s1Cru.,

deselopment 1

POI IT ( At So IF ..t( '
Area ,sr regional studs, compay are gore., nmeni hastorr ,.1
protascal ideas mternahonal relati,111% and Law national po-
litical and legal sr sterns political theist,
administration

SO( 101 06
ornparatire and htstorscal complex orgammtions cthture

anci xwut stluoure demography giuup interactions social
problems and social welfare rotikslopCal theist,

OTHER SO(1A1 SEE/ sCFS SEC.
Cultural anthiopologs piston linguist., socio-economic
geographr and research in education ,

OTHER SE IF 'sE(
io be used",onIr when muludociplinars and interdomplinarr
aspects make it impossible to slassar thr protect or employment
under one pnreuits held Mirk.. include min-science aCI,Vollcs
such as English or music because these act is sites are outside the
scope of the stirrer

Federally Funded Research and Development Centers
Administered by universities and Colleges

Arne! 1 aboratoer
Appticd Phssics labor-04n illohns Hopkins C niscssits
Applied PhssiCs 1 aboraton II ryserror of Kashtngtont
Argonne 'rational I at's:trawls

iHrooLhasen %anoxia! 1 aborators
Cambrudge Electron Accelerator
Center lot 'rural Analysis
Cerro Tokslo Inter American Ohrenalors
F 0 t aisrence Berkeley I aboratorr
E 0 Lawrence I nermore Latioraton
Jet Propulsion t aboratorr
Ant Peat 'rational Ob.ersatcps
I itcoln I aborators
or Mans°. Scientific I ata,irators

'rational Accelerator I lborairol
'rational Astronorns and ionosphere (OW
'rational ( enter for Almoretheru Research
'rational Radio Astrononv. Obsersaton
Oak Ridge Amor:rated I niserratier
Ordnance Research 1 aboraton
Plasma Phssic: I aborators
'Pace Radiation Effects lahroratiin

`Stanford l inear AZtektator enter

Survey Items'

Item 1 Current expenditures for separately
budgeted, research and development,by source of
'funds, 1972 -73 Include indirect costs (see item 2 )

Source of funds refers to immediate sources
rather than ultimate source, of funds concerned
For example, funds receised.,hy your institution
fronNa foundation should be reported under that
source, even if industry was the anginal source of
some crr all of the foundation's funds

Under Federal Government (item (a) include
grants and contracts earmarked for research and
clt4e16pment by all agencies of the Federal
Government Exclude R&D contracts sub-
contrac(edsbv your institution to be performed hs
other -4ganizations

Under State government (item lb) include
funds designated for R&D by the Stalt
government and its agencies Include here State

as

funds supporting research and development at
agricultural experiment stations

Under local 'government (stem lc) include
funds designated for R&D by county, municipal,
or other local governments and their agencies

Under Foundations land voluntarw health
agencies (item Id) include grants specified for
research and development Funds from foun-
dations which are affiliated wail or grant solely to
your Institution should be incltided under
Institution's own funds (item If) ,Funds
specifically designated for R&D and derived from
a health agency th'at is a unit of a State or local
government should be reported under State or
localgovernment Fonds front professional
societies such ass the American Medical As-
sociation and the American Dental Association
should be reported under Other sources ( item 1g),

Under Indust (including trade 'as-
sociapons) (item le) include all grants and con-
tracts allocated to R&D by profitmaking
organizations whether engaged in production,
distribution, researeh, service, or other activities
Do not include grants and contracts from non-
profit foundationsfinanced by industry, which
should be reported under Foundations,

.Under Institution's own funds (Item If) in-
clude anIfundS'whiCh the institution was free to.
designate for R&D and which were in fact so
budgeted The sources of these funds may include
endowment income, tuition and fees, general-
purpose State or local _government ap-
propriations,and general- purpose grants from in-
dustry, foundations, health agencies or other out-
side sourcos, provided these were unrestricted
funds and were utilized by your institution for
separately budgeted R.34). Do not include any
salaries or other expenditures which are budgeted
as instruction or departmental researth even
though these salaries or other expenditures con-
tribute to the performance of separately blidgefed

3
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R&D Indirect costs oil separately budgeted pro-
jects funded by the institution should be included
as well as direct costs

Under Other sourtes (stem I g) report any ad-
ditional funds receised from outside sources other
than those already noted, and %%Pilch were
earmarked for R&D hi the sour( e, Examples in-
clude gifts, grams, or contracts rectised from
private individuals or professional societies, and
designated for R&D by them

Item 2 Total and federally financed current
expenditures 'for set:irately budgeted research
and development, by major cost item, 1972-73

The purpose of this question is to obtain a
cost breakdown of the current expenditures as-

tsoc ted with the performance of research and
d4elopment at your institution For each of the
cost items indicate the amount funded by the
Federal Government (column 2) The total shown
in 2e (coldnin 1) should be the same as the totals in
item 1 h and item 3d (column I) Similarly, the
total showii for Federal Government in item 2e
(column 2) should be the same as totals in item la
and in item 3d (column 2)

In item 2a, report direct salaries and wages
charged to separately budgeted R&D accounts of
your institution Include costs of fringe benefits
only where they can be directly attributed to the
Costs of separately budgeted research and
development, otherwise, Includesuch costs under
item' 2c, indirect pasts reimbursed or reim-
bursable

In item 2b, report all expenditures for
materials and expendable equipment.

In nem 2c, report all indirect (overhead)
costs attributable to separately budgeted R&D
expenditures which were reimbursed or will be
reimbursed by the sponsoring organization

In item 2d, report all indirect costs associated
with separately budgeted R&D expenditures
which were incurred by your institution and
which are not reported 'in item 2c For example,
item 2d shmild reflect I) an estimate of the
overhead costs associated with R&D financed by
your dwn institution: 2) indirect costs associated
with federally financed R&D projects but borne
by your institution in accordance with cost-shar-
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t Centers funds supporting research and development at
es agricultural experiment stations

Under local government (Item .1c) include
funds design'ated for R&D by county, municipal,
or other local governments and their agencies

,Under Foundations and voluntan health
' agencies (item Id) include grants specified for

research and development Funds -.from foun-
dations which are affiliated with or grant solely to
your institution ohould be included under
Institution's own' funds (Item If) Funds
4pecifically designated for R&D and derived from'
a health agency that is a unit of a State or localt-
government Should be reported under State or
local government Rinds trom professional
sociej*s such as the merman Medical As-
sociation and the Amer an Dental Association
should be reported uncler her sources( item Ig)

Under Industry (in uchng trade as-
sociations) (Item le) include a grants and con-
tracts allocated to t)y profitmaking
organizations, whether engaged in production,
distribution, research, service, or other activities

arately Do not include grants and contracts from non-
urce of profit foundations financed by industry which

tem 2 should be reported under Foundations
aburces Under Institution's min funds (Item If) in-
terned dude any funds which the institution was free to
Muncie' designate for R&D and which were in fact so
er that budgeted The sources of these funds may include
urce endowment income, tuition and fees, general-

purpose State ne- local government ap-
include prop:lawns, and gencral-purposc grants from in-

h and dustry, foundations, health agencies or other out-
ederal side sources, provided these were unrestricted

sub- funds and were utilized by your institution. for
med In separately budgeted R&D Do nolInclude any

salaries or other expenditures which arc budgeted
include as instruction or departmental research even

State though these salaries or other expenditures con -
State tribute to the performance of separately budgeted

3
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R&D Indirect costs on separately budgeted pro-
jects funded by the institution should be incItIded
as well as direct costs

Under Other sburie.s (item Ig) report any ad-
ditional funds received from outside sources other
than Those already noted. and which were
earmarked for R&D ht the solir.oz:r 'samples in-
clude gifts, grants, or contracts received from
private individuals or professional societies, and
,designated for R&D by them

Itenii2 Total and federally financed current
expenditures for separately budgeted research
and development, by major cost item. 1972-73.

The purpose of this question is to obkiin a.
cost breakdown of the current expenditures as-
dociated with the performance of research and

evelopment at your institution Foi each of the
cost items indicate the amount funded by the
Federal CONernment (column 2) The total shown
in 2e (column 1) should be the same as the totals in
item Ih and item 3d(column I). Similarly: the
total shown for Federal Government in item 2e
(column 2) should be the same as totals in item la
and in item 3d (column 2)

In item 2a, report direct salaries and wages
charged to separately budgeted R&D accounts of
your institution Include costs of fringe benefits
only where they can be directly attributed to the
costs of separately budgeted research and
deVelopinent. otherwise, include such costs under
Item 2c, indirect' costs 'reimbursed or reim-
bursable.

In item 2b, report all, expenditures for
materials and expendable'equipment.

In item 2c, report all indirect (overhead)
costs attribukable to separately budgeted R&D
expenditures which were reimbursed or will be
reimbursed by the sponsoring, organization

Iftitem 2d, report all indirect costs associated
with separately budgeted R&D expenditures
which were incurred by your institution and
which ore not reported in item 2c. For example,
item 2d should Eellect I) an estimate of the
overhead costs AspciatedVith R&D financod by
your owrr institution, 2) indirect costs associated
with federally financed R&D projects but borne
by your institutionn accordance with cost-shar-

1p6
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4

mg agreements. or 3) the difference between in-
direct cost rates allowed by the sources of R&D
funds and the. Indirect cost' incurred by your
institution For example, an institution with a
Federal audited indirect cost rateof 60 percent of
wages and salaries which has spent SI million for
wages and salaries would have S600.000 in in-
direct costs If the amount in item 2c is only
S400,000. the unrecovered and unrecoverable
remainder, S200,000. should be reported in item
2d If ybur cbmputation differs from the above
-method, please explain in the Remarks Section

Item 3. Total and federally financed current
expenditures for separately budgeted research
and development, by type of R&D activity, 1972-
73

Types of R&D activity for which separate
data are requested (basic research, applied
research, and development) are defined on pages
1 and 2 of the Instructions It is recognized that

.y our records may not yield exact figures on
amounts expended for each of the three
categories. Therefore, percentage estimates of the
breakdown will be satisfactory. The "10apercent
in Item 3d refers to the total and federally funded
R&D expenditures reported in Ih and la.

Item 4. Total and federally financed current
expenditures for separately budgeted research -
and development, by field of science. 1972-73 In-'
dude indirect costs.

In column I include all current expenditures
for total separately budgeted R&D, by field of
science as shown on page 2, whether such expen-
ditures derive from outside sources or your
institution's own funds, and whether from con-
tracts, grants, gifts, endowments (Income or
principal), State and local govetninent ap-
propriations, or other sources, provided the funds
were separately budgeted for R&D and were ex-
pended in the fiscal year 1972-73 Also include
any indirect costs reimbursed or reimbursable by
outside sponsors of R&D projects.

In column 2, classify total r separately
budgeted R&D finanCed the Federal
Govirnment, by field 'of sem ce

Totals in item 4i (columns I and 2) should
equal !hand la, respectively.

4,4
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Section BCurrent Expenditures for Instruction and Departmental Research
and Ettgineering

in the Sciences
Modifications since the 1972 S

I) Separate data for medical schools are
required Please include medical school
expenditures as part of your institution
total

2) State funds that support research and de-
selopment at agricultural experiment
stations should be considered as State
support rather than institution's ow n funds

3; The foundation and-soluntari' health agency
lines are now combined -

4) Sec page 4 fur a more complete definition of
unreimbursed indirect cusjs ,ind an ex-
ample of how siich a figure might be
developed

5) A list of Federally Funded Research and
Deselopment Centers is provided on page 3

iF xpcIldlitlfts tot .4uttorttnt and lautlittc, arc to he turc but ft p..rIcCrin lriuon (

Current expenditures for instruction and
departmental research include the salarie of
department heads, faculty members. secretaries
and technicians, office and laboratory supplies.
and other expenses All expenditures incurred for
instructional programs in science and engineering
ubyects for students pursuing. credit courses of

study which lead generally to a certificate or
degree should be includet

Item 5 Current expenditures for instruction
and departmental research in the sciences and
engineering, by field of science, 1972-73 .

Report all current direr i expenditures of the
instructional departments, colleges, and schools
of the institution in the sciences and engineering.
by field of science

to cot mn 2, percentage estimates for
departmen I research will be sufficient It is
recognized that the accounting systems of
institutions of higher education nay not yield an
exact breakdown 'between expenditures for

Instruction and expenditures for departmental
research H owe.% er, est imatesof the proportion of
faculty time devoted to departmental research
may serve as a useful guideline in estimating the
share of departmental expenditures allocable to
departmental research

Departmental research means research ac-
tisities that are not separately budgeted and ac-
counted for It oes notmclude externally funded
or other sena budgeted researcph Include
'Institutional fynds used to defray the direct cost of
separately budgeted research, e,xclude such funds
from the amounts reported in Section A

'Vote The time spent by faculty or other staff
members in supervising the thesis work of
graduate students should be reported as an expen-
diture for instruction, not for departmental
research If my departmental research is
performed ht tour organt:atton. please report
zero in column'2.

Siction CCapital Expenditures forXentific and Engineering Facilities and Equipment for
Research, elopment, and Instruction .

This section covers capital expenditures for
.scientific and engineering facilities and equipment
for research, development, and instruction dunng
1972-73 Report funds expended during 1972-73
for facili6es which were in process in that year and
for facilities winch were completed that year. Ex-

. panditures for administration buildings, steam
plants, residence halls, and othcr such facilities
should'becxcluded unldss utilized principalfy for
research, development, or instruction in engineer-

. ing or in the sciences Land costs should be ex-
cluded

Facilities and equipment expenditures in-
clude the following. (a) fixed equipment such as
built-in equipment and furnighings (oods, fixed
laboratory tables and benches, and ventilation
equipment): (b) movable scientific equipment
such as oscilloscopes, pt Ise- height analyzers,

4.;

spectrometers, an'd plasma and protein separa-
tors, (c) movable furnishings such as bookcase,s,
desks, file cabinets, tables. and simple tools, (d)
architect's fees, site work, extension of utilities.
and the building costs of service functions such as
integral cafeterias and bookstores of a facility:
and (e) facilinesconstructed t6 house separate
components such as medical schools, teaching .10

hospitals and university-controlled research
centers; and (1) special facilities used to
house scientific apparatus such as hypersonic tun-

nels, accelerators, oceanographic vessels, and
computers

Current -fund expenditure& for capital
equipment and facilities should be rerrorted in this

,section and shOuld be excluded from SectionsA
and B. Expenditures from plant and other funds
for facilities and equipment should likewise be In-
cluded in this section. t*
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tion and Departmental Research in the Sciences
ngineering

r.re to be ctcludcd pric but rcporict1 in Scoton (

instruction and expenditures for departmental
research However, estimates of the proportion of
faculty time devoted to departmental research
may serve as a useful guidehn6 in estimating the
share of departmental,expenditures allocable to
departmental research \

Departmental ,research Reins research ac-
tivities that are not separately budgeted and ac-
counted for It does not include externally funded
or other separately budgeted research Include
institutional funds used to defray the direct oust of
separately budgeted research, exclude uch funds
from the amounts reported in Section A

Note. The time spent by faculty or other staff
members, in supervising the thesis work of
graduate students should be reportedas,an experts
diturc for instruction, not for departmental
research. If no clepartn&ntal c research is
performed In ;our organtzatton, please report
zero in column 2

and Engineering Faciffties and Equipment for
ent.and Instruction

spectrometers, and plasma and protein separa-
tort, (c) movable furnishings such as book9ses,
desks, file cabinets, tables, and simple, toMs. (d)
architect's fees, site wo.rk, extension of utilities,
and the building costs of service funhtions such as
integral cafeterias and bookstores of a facility,
and (e) facilities constructed to house separate
components such as medical schools, teaching
hospitals and university-controlled research
centers, and (f) special separate facilities used to
house scientific apparatus such as hypersonic tun-
nels, :accelerators. oceanographic vessels, and
computers

Ctrrrentfund expenditures for capital
equipment and facilities should be reported in this
section and should be excluded from Sections A
and B. Expenditures from plant and other funds
for facilities and equipment sholild likewise be in-
cluded in this section.

Modifications since the 1972 Survey

I) Separate data for medical school' are nor
required Please include medical school
expenditures as part of your institution
total,

2) State funds that support research and de-
velopment at agricultural experiment
stations should be considered as State

) support rather than institution's own funds

3) rhe foundation and v oluntaryhealth agency
lines 'are now combined

4) See page 4 for a more complete definition of
unreimbursed indirect costs and an ex-
ample of how such a figure might be
developed

5) A list of Federally Funded Research and
Development Centers is pros ided on page 3.

41.
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6

6) "Computer Sciences" is requested as a
separate component of Mathematical
Sciences

7) "Environmental Sciences" is now identified
separate!) for all expenditure data

8) See page 4 for a definition of departmental
research

9) Reporting of capital expenditures by type of
expenditure is no longer required

1) Report item 3 in percents of the total rather
than in actual dollars

I I ) item 4 now Includes development

12) An estimate of the indirect costs allocable to
instruction and.dt.partmental research is no
longer required

1 8
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